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Chapter 9

THE FINITE COGNITIVE AGENT: PHILOSOPHICAL IMPLICATIONS

In the interest of finding an acceptable middle way between the
discredited approaches of dogmatic a priorism v. radical empiricism, the
best advantage seems to lie toward a system-building effort based on
premises that take the character of open policy commitments. That is,
premises which so far as possible openly disclose their dependence on
existing resources of inquiry for the shaping of an innovative scheme of
ideas and for the subsequent conduct of test interpretation. The key con-
siaeration here concerns the collection of contemporary scientific concepts
and thecries utilized in the process of attaining novel intimations which,
when posed formclly as metatheoretic commitments, will constitute philosophical
generalizations,

Informal characterization of the cognitive agent has been our "program
of entry" into the continuous process of philosophical reconstruction. A
summary of outcomes from preliminary studies of the cognitive agent in situ
(evolutionary context of interaction) and in actu (as an adaptive decision

system) will serve this requirement for initial disclosure of resources.
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SUMMARY OF PRELIMINARY STUDIES
Figures 9.1-4, reproduced here from Chapters 7 and 8 for convenience,
review (1) our dependence on & conception of the cognitive agent as a

"eonstructivist,"

continuously engeged in reconstituting an original
(species-specific) input-output transformation via aesthetic, creative,
and control component processes of self-organization (reprogramming,
renormalization, reobjectification) and (2) our dependence on an extra-
biological extension of evolutionary theory which atitributes emergent
character to non-substantive conceptual objectification. (constructs,
languages, theories, methods) which are "instrumental" tc optimization of
behavioral response in problem solving and goal seeking activities of the
cognitive agent.

For a more explicit account of existing resources, we are now in
position to outline a structured array of the characteristics so far
attributed only informally on the basis of preliminary analysis. Necessary

characteristics of the cognitive agent are those properties held in common

with members of all biological categories (infra species) that are capanle

of medifiable characteristic response: (&) structural features of systems in
general, (b) interaction properties of substantive systems, (c) transactional
characteristics of metastable systems, (d) communiccztion-conirol characteristics
of fixed-program adaptive systems, (e) response-modifying program character-
isties of conditionable behavioral systems. Minimally sufficient character-
istics consist in essential, unique properties of the cognitive agent—the
differentiae of classification. Ordinary prudence dictates that an arrant

provincialism be scrupulously avoided on this point: numely, that we take

9-2
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FIXED, PREPROGRAMMED =
OBJECTIFICATION
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Ty Ts

Figure 9.1 --Objectification and Control in a Cognitive Decision System

Ext., extropection or filtered input; D, decision; P-S, problematic
situation; Tg, sensory transducer; Tp, motor transducer

Remarks: The operation of decision systems at any level of
the hierarchy of Fig. 9.1 may be analyzed in terms of comparisons of
filtered input with norms, where viclation of any norm instigates a
problematic situation to be resolved by a decision procedure involving

objJectification and selection among alternatives as action-outputs.
Extrospection at any level consists of processed input from subsystems;
decision at any level consists in the exertion of control on the norms

of subsyteas. In view of the characteristic regenerative commurication-
control linkage, the effective hierarchy involved in any decision of @

given idiosystem may be much more extensive than the trilevel configuration
(subsystem, idiosystem, supersystem) indicated above as the sine gua noi
condition of meaningful analysis. This fact is suggested by indication

of an indefinite number of intermediate systemic levels interposed between
the cognitive level of conceptual cbjectification and the "atomic" level

of objectification by sensory-motor transducers. Note that we intend to
construe decision at every systemic level as accomplished within an
organizational-procedural format that is conformal with the pattern attributed
to the cognitive process. There are, however, crucial distinctions be-

lween decision processes at alternative levels depending on local systemic
complexity and hence on distinct capabilities for objectification. The

great disparity of operational means that may be brought to bear is suggested
by the distinctions (level-specific) between (a) feedback renormslization,
(b) preprogrammed objectificetion, and (c) objectification and selection as
creative conceptualization via symbolic-linguistic cognitive mcdelling.

9-3
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care to define "cognitive agent" in a manner that does not prejudicially
restrict the term to the domain of human intelligence, or even to animate
systems, in view of contemporary work on machine-intelligence. With this
proviso, minimally sufficient characteristics are identified with noetic-
semiotic capabilities of a self-conceiving (self-mapping or modelling) system.
Further properties of significant interest that are admitted by previous
attributes are here termed "corollary" characteristics: viz., reflective-
mediative operational characteristics of a self-organizing system and,
finally, characteristic extremalization tendencies cf a self-realizing system.
The advantage of explicit communication of these premises should perhaps
be placed in balance with an equally explicit standing injunction against
"psychologizing" which is met with throughout contemporary philosophy. In
advancing a structured characterization of the cognitive agent, we shall
be following an old (an often excoriated) approach which begins with
attention to the perennial influence of psychological theories on anthropo-
logical philosophy. Historically, the cognitive agent has been variously
characterized as (a) sensory encoder with fixed regimen (Prctagoras), (b)
deterministic mechanism (Democritus and leukippus), (c) introspective subject
(Avgustine), (d) infallible "perceptron" (Descartes), (e) tabula rasa passive
receiver (Locke), (f) habituated sensory associationist (Hume). Whenever
men have seriously addressed the Question as to how—i.e., in what modes
of thought—we might hope to erect a warrartable and comprehensive system
of explanation, the Question has always led back to this issue of the

fundamental characteristics of the human organism as cognitive agent. We

renew this old course, untroubled by the charg: of psychologism, simply
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because we do not believe there exists any effective rebuttal to Hume's
definitive contention on the primacy of the cognitive process (or a
characterization of it, at least) as determinative of all that follows in
systematic inquiry. It will be evident that in taking this course we are
essentially elaborating the more recent conception of the cognitive agent
as "voluntarist-activist" which was initiated by William James [1] and
clérified by John Dewey.l C. W. Morris [2] has traced the impact of this
view in the following brief account of early investigation of phenomena
associated with psychological "set," roughly put, the tendency of the
human (1) to respond only to that in experience which corresponds with
organic purpose, (2) to notice initially in experience only what is of
immediate interest, (3) to impute as factual in experience primerily that
which will be important if it is a fact.

The emphasis upon action implieit in the growth of
modern biological science had taken =t times an abortive
form, as if the organism merely responded mechanically
to an environment which itself owed nothing to the
organism. Such a position could not long stand in the
face of the facts which crystallized in voluntarism as
a biological and psychological principle. For American
thought, William James had marked the emphasis in
pointing out the way attention helped to constitute
the objezt of perception., John Dewey had isolated the
basic point in his 1896 article, "The Reflex Arc Concept
in Psychology:" the stimulus is actuelly a stimulus to the
organism only in virtue of the implicit response or in-
terest which sensitizes tne organism to those features of
the world capable of furthering the release of the response
itself.

With fuller development of the crucial emphasis on semiotic capabilities
and their significance, works by Cassirer [3] and by Mead [4] in the 20th

century advance the originative ideas of what we here term a "constructivist"

1. Cf. Ref. 2, passage cited.

9-8
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view of ihe cognitive agent. Our elaboration then takes the form primarily
of an attempt to delipeate, in terms of the contemporary scientific
vocabulary of communication and control processes, the evolutionary aspects
of cognitive creativity. The result is a natural extension of philosophical

behaviorism inasmuch as G. H. Mead's The Philosophy of the Present 5]

expressed the general intent of showing that "social and psychological
process is but an instance of what takes place in natur-, if nature is an
evolution."

In the foilowing summary, each major entry under a given category of
characteristics begins with a predicate adjective intended as a covering
term for the group of structural or functional properties detailed thereunaer.
The entire array may be thought of as a cumulative expansion of the term

"cognitive agent," progressing from elemental toward holistic (organizational)

properties.

Onrtline

INITIAL CHARACTERIZATION OF THE COGNITIVE AGENT

NECESSARY CHARACTERISTICS
EXISTENT: STRUCTURAL FEATURES OF A SYSTEM

Dyadic Configuration: initial partition of a universe into an
individual entity-with-complement as a nexus of
relations.

Hierarchical Structure: the result of recursive partitioning
and concrescence of distinet partitions.

Elemental and Holistic Terminations: partitioning (analysis)
and concrescence (synthesis) as finite recursive
operations terminate respectively with infimum
v. supremum levels of hierarchical structure,

Irreducibility: a system consists of parts-as-related by a

protceol or rule of composition. The whole is

not identical with any sum (concatenation) of parts.

9D




Outline

INITIAL CHARACTERIZATION OF THE COGNITIVE AGENT (Cont.)

OBSISTENT: INTERACTION PROPERTIES OF A SUBSTANTIVE SYSTEM

Sensitivity: subject to change of state under perturbation.

Normativity: possessing internal measures =ssential to stability
and hence to enduring actuality.

Selectivity: not all state-varisble permutations admissible;
specifically, states entailing violation of norms
are unrealizable.

Reactivity: characteristic response tending to maintain norms
in the sense of minimization of action over all
reactions.

ORGANISMIC: TRANSACTION CHARACTERISTICS OF A METASTABLE SYSTEM

Matter-Energy Transactions
ingestion, metabolism synthesis (organizetion
up-grading)
storage, retrieval (delayed utilization)
support, actuation, maintenance, growth
Information Transactions
catalytic positive feedback
homeostatic chemical releasor-suppressor mechanisms
(negative feedback)
self-replication
Jdiosyncratic Characteristics of Dynamic Stability: maintenance
of "self-determined" states in the s2nse of
reactions in part independent of externally
imposed conditions.

SENTIENT: COMMUNICATION-CONTROL CHARACTERISTICS OF A PREPROGRAMMED
ADAPTIVE S5YSTEM

Perception aiid Fropriorception
afferzsnt-efferent subsystem specialization
signal detection
information processing
sensory pattern formation
pattern indexing and storage
pattern rctrieval and permutation
Autonomic Control
sensory-motor automation (reflex)
appetition and aversion
homeostasis via channelled feedback (versus diffused
chemical transmission)

9-10
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Outline

INITTAL CHARACTERIZATION OF THE COGNITIVE AGENT (Cont.)

Information-Process Control

s fixed search strategy

1 pattern recognition (perceptual judgment)

] precursor-pattern extrapolation (expectation)

HEURISTIC: RESPONSE-MODIFYING PROGRAMS OF A CONDITIONABLE
: BEHAVIORAL SYSTEM

Perceptual Inhibition (attention selectively maintained)
Sensory-motor Programming Strategy

sensory exploration

guidance-control via error reduction
Heuristic Programming

quiescence-pattern hunting by random trial

immediate reinforcement of satisfactory behavior

and strategy

_ homeostasis via habit fixation ard extinction

Heuristic Communication

emotive gesturing

total-system simulation (role taking)

MINIMALLY SUFFICIENT CHARACTERISTICS

Note: Properties of this class cannot, in principle, be ascribed
on the basis of experimental observation. Unlike the type-systems
previously characterized, the cognitive agent must be regarded
as a "black box" with respect to internal behavior imputed to
be dependent on semantic interpretation and valuation. An attempt
to factorize minimally sufficient and corollary characteristics

therefore necessarily constitutes the rudiments of a theory of
cognition.

SEMIO-NOEITC: PSYCHO-SOCIAL CAPABILITIES OF THE SELF-CONCEIVING SYSTEM

Conceptual Objectification (concept attainment)
inductive generalization (abstraction and
concrete reduction)
idealized entities (unobservables)
self v, other as ubjects
self v. other as cubject-object pair
ego v, alter ego as subject-subject pair

9-11




Cutline

INITIAL CHARACTERIZATION OF THE COGNITIVE AGENT (Cont.)

Conceptual Objectification (concept attainment) (Cont.)
relations
spatial and tcmporal
antecedence and consequence
cause and control
quantity and quality
equivalence and preference
precedence and succession
means and ends (virtual acts and anticipated goals)
Denotative Signification
overt gestures as socially significant symbols
sign conventionalization
vocal, pictorial, and graphic natural languages

COROLLARY CHARACTERISTICS

CREATIVE-RATIONAL: MEDTATED BEHAVIORAL CAPABILITIES OF THE
SELF.-ORGANIZING SYSTEM

Formalized Objectification (Linguistic Models)

objective formalization: construction of a novel
system of conventional symbols such that
linguistic objects and operations are repre-
sentative of perceptual-conceptual aspects of
a problematic situation—in the context of
some reduction of experience.

normative formalization: institution of logical-
pragmatic-aesthetic commitments as criteria
controlling the admicsibility of cognitive
models, decision procedures, and problem
solutions.

Simulation: manipulation of linguistic models in imaginary trial-
error exploration; assessment of (virtual) outcomes
from alternative conditions, plans, strategies,
and decisions.

Selection: decision to reconstruct behavioral repertoire utilizing
the operations, programs, strategies represented ia
the linguistic model which are associated with
preferable outcomes under the criteria instituted.

9-12




Outline

INITIAL CHARACTERIZATION OF THE COGNITIVE AGENT (Cont.)

CONATIVE-AESTHETIC: EXTREMALIZING TENDENCIES OF THE SELF-REALIZING SYSTEM

Optimal Control
Tactical tendency toward decidability, i.e., acquirition
of control principles ensuring decisions admissible
with respect to a presently given hierarchy of
system norms—~thus, a drive toward maximal immediate
eftectiveness in problem solving.
Maximal Freedom
Strategic tendency toward maximal adaptive range, i.e.,
preservation of capability for creati e concrescence
of acquired norms and subsequent reorsanization of
the total portfolio of cognitive models such that:

(1) decidability becomes attaiusable in
previously obstructive situations,

(2) committed cybernetic capacity is markedly
reduced (cybernetic "elegance"),

(3) the scope of possible environmental inter-
actions (and hence the viability) of the
system is increased—thus. a drive tending
toward optimal adaptive response in goal
seeking.

Maximal Realization

Holistic tendency toward optimal tradecff, i.e. provision
for "legislation" over antithetical requirements of
optimal control v. maximal freedom—thus, a drive
ternding toward optimal organization as the supremum
of extrinsic value. This norm, connoting cdynamic
coordination of creative, rational, and aesthetic
component processes requires assignment of priority
alternatively to needs for the efficiency of rigid
programming (decidability) v. a costly but provi-
dential flexibility in reorganization (freedom).
Maintenance of stationarity for & measure of optimal
organization defined on the product of freedom and
decidability, §(F x D) = 0, is then instrumental
to maximal rcalization as a singular terminal value,
hence an intrincic value. The holistic tendency
of the cognitive agent is toward maximal realization
in three distinct senses of "realization":

(1) apprehension of the implications of a
world-view attained via description,
prediction, explanation, and adjistment
via prescriptive control of self and
environment, i.e., knowledgable accomciation
of "reality" in the interest ef survival;

9-13
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Outline

INITIAL CHARACTERIZATION OF THE COGNITIVE AGENT (Cont.)

Meximal Realization (cont.)

(2) trensactional gain in terms of tota: human
interests—physical, psychological, social,
i.e., cultural =nhancement of the quality
of life during survival;

(3) actualization of potentialities inherent
in individual «23d institutional capabilities
for emergent self-transformation, i.e.,
enlargement of the range of human experience
and the meaning assignable to "existence.”

Object-Theoretic Conclusions as Philosophical "Determinants"

In what was perhaps the crucial point of Chapter 6, Renewed Enterprise
in Systematic Philosophy, we maintained that inescapable presumptions—of
ordinary language, of technical concepts, of current conclusions in
specialized sciences—necessarily influenced the selection of philosophical
primitives. With disclaimer as to the accessibility of absclute foundations
we began an attempt to isolate fundamental intimations, not as "self evident"
insights bearing a priori certitude, but as trial-_:neralizations, extra-
polations of what we presume to know thus far. Our characterization of the
cognitive agent therefore represents a repository cif' innumerable presumpticns
ol this sort. If it were necessary to depend explicitly on details of thics
characterization, the very worst effects of "psychologizing" would probably
be unavoidable. Fortunately, we find it sufficient to our purpose ct present
to utilize a single primary premise as an object-thecretic conclusion
determinative of many of the major features of our ultimate philosophical
position. This primary commitment predicates the finite character of the

cognitive agent. While a number of technical concepts and & collection of

9-1h
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subsidiary theoretical commitments will later be drawn from the preliminary-
characterization (above) in elsborating a philosophical system, the primary
commitment to finitism, by entailment, shapes the general features of a

philosophy of evolutionary systems.

FINITISM—ITS PHILOSOPHICAYL IMPLICATIONS
By the term "finitism" we formalize our recognition of limitations on
the range of semiotic freedom and on the span of cybernetic control of the

cognitive agent.

Primary Commitment. All cognitive agents are finite decision systems.

That is, all cognitive agents: (a) detect perturbations of their environment
witﬁin the constraints of a finite number of modalities with finite channel
capacities, (b) proce s data internally at finite rates, (c) possess finite
memory storz and limited information retrieval programs, (d) communicate by
means of finite sequences of symbols transmitted at finite rates, and (e)
endure over finite lifetimes.

the two-part thesis of this section is (1) that the finite cheracter of
the cognitive agent places necessary restrictions on the nature of admissible
conceptual objectifications in general and (2) tha finitism enteils subsequent
commi tments to relativism, reductionism, provisionalism, operationism, and
meliorism collectively as characteristics of the only type of philosophical
system that lies within the competence of cognitive agents so constituted
as in our foregoing preliminary studies. Cince the conditions on admissible
conceptualization imposed by finitism are more restrictive than thorve
presently accepted in the formal sciences, we anticipate that formal systems

of logic and mathematicel analysis, as well as philosophical systems, may be
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subject to normative modification. Further, as to consequences in the
physical sciences, we shall later attempt to show that certain of the
profound "discoveries" of invariance principles (construed as objective
properties of the natural world) are to be more appropriately attrituted to
norr-tive requirements of cognition. This is to say that such prinzipies
may be construed alternatively as idealized properties required of any
cognitive model whatever in order to satisfy the most general criteria of
admissibility appropriate to a finite cognitive agent.

Our present interest, however, is limited to immediate tasks. The first
of these is to give the general argument which carries our primary commitment
(finitism) into a collection of derivative commitments. The line of argument,
vwhile straightfcrward in its main outline, can be endlessly complicated bty
detailed consideration of the interaction terms of relation, i.e., by
systematic attempts to show the import of each distinct commitment for each
distinguishable compartment of a philosophical position: epistemology,
ontology, axiology, methodology, praxiology. We hew to a straight line
here, leaving refinements to be developed in all that follows.

Derivative Commitments: PRationale

The basic rationale for derivation of suhbsequent primitive commitments
can be compressed into the following compound stiatement:
(1) that semi>tic and cybernetic characteristics of the finite cognitive
agent entail (a) the relativistic status (conditional, not absolute)

and (b) the reductionistic structure (homomorphic, not isomorphic)

status of all conceptual objectifications as symbolic represen-
tations relevant to an individual-environmental dual system of
interactions;
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(2) that the open-endedness of continuing interaction pre ..udes the
possibility of (a) éomplete characterization of experience, (b)
infallible prediction of future states, or (c) incorrigible
prescription of anticipatory human response in terms of cognitive
models so constituted;

(3) that the only significant (realizsble) aim open tc cognitive
atteinment must therefore be predicated cn iterative reconstruction
of modes, concepts, theories, and criteria of admissibility which
are (a) provisional in regard to their initial status and their
coverage of human ccncerns, (b) operational. in regard to mesuing® "
interpretation end practicable trial in test implementations of
description, explanation, and prescription, and (¢) meliorative in
regard tc systematic improvement in the measures of warrantabiiity
ana comprehensiveness with which emergent conceptual systems
successively serve aesthetic and pragmatic human aims.

In all of this, no doubt, we move very far indeed from the absolutist
stance—and the heady optimism—of classical idealism and rationalism.
Significantly, each of our derivative commitments is cast as a constraint
on the competence of the ccgnitive agent regarding ideally coherent, holistic
organization of thought and experience. 1In reaction to the initial proposal
of each one of these constraining commitments in the history of inquiry,
some charge of radical pessimism has been made-—~—as if the human conéition
were hopeless without access to absolute foundations for knowing, valuing,
acting. A bare denial of absolutism however, entails no vitiation of the

cognitive enterprise but, rather, merely a requiremen. to work creatively
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within limitations that are in fact sufficiently innocuous to permit
contimuing cultural extension of a range of freedom and a span of control
that was already considerable even in the first appearance of Hominidae.
In/anticipation of the direction our efforts will take from this view,
the foﬁiqg;ng list associates with each of these constraining commitments
the type of philosophical accomplishment that we find reasonable to attempt

within the terms of the given constraint.

CONSTRAINT ' FEASTBIE ACCOMPLISHMENT

i Relativism Establishment of conditional freedom and relative
decidability via a general system schema with
extended canons of rationality.

Reductionism A strategy of reduction permitting, in principle,
the attainment of concrete-universal representations
in addition to abstract-universal representations.

Provisionalism Connectivity over the range of compartmentalized
(disciplinary) theories via convergent embedding
of distinct cognitive models dependent on a unitary
paradigm for formal, objective, and normative
inquiry.

Operationism Programmeble tests for "rational” admissibility
of cognitive models in general, subject to a holistic
collection of criteria: formal, empirical, pragmatic,
aesthetic, and evelutiocnary.

Meliorism Iterative improvement of cognitive orgenization via
introduction of a normative-theoretic mode of inguiry
sensitive to valuative as well as formal and factual
aspects of optimal decision and optimal organization.

Derivative Commitments: Discussion

A second immediate task is to give each of these commitments a brief
discursive treatment at least sufficient to allow appreciation of its content

and its future role as a component of a systematic position.
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Relativism. The term "relativism" is notorious for the confusion it
so readily breeds. This is due to the fact that it has connotations which
are relevant to several compartments of investigation (epistemology,
ontology, axiology, methodology) and it has, as well, at least two distinct
levels of interpretation. Basically, its reference has been to conditionality—
of judgments, procedures, concepts, commitments—in short, to the non-absolute
character of almost any one of the significant aspects of the conceptual process
or its output.

On the elementary level of interpretation, where relativism is taken
to mean simply relationism, it is & doctrine unlikely to be objected to by

anyone. That the theorems of a formal system are valid only with respect to

the logic and the axioms selected, that the operational decisions of a

social organization are explicitly conditional on prior policy decisions,

that the meanings of ordinary language terms are contexturally dependent,

that the statutes of civil law are relative to the value-commitments of
particular societies—none of these senses of conditionality pose significent
difficulties of acceptance. A debatable issue arises only with reference to
the more profound sense of conditionality associated with mutually conditional,
mutually constitutive entities or operations; specifically, with the appear-
ance of indeterminability or underspecifiability tha* is inherent in the
logical "eircularity" of mutually determinative processes. This is the sense
in which relativity came to prominence with recognition of the indeterminability
of simultazeity in modern physics; and it is in this sense that we shall use
the term "relativism" to denote the following doctrinal extension of the
earlier physical principle. This generalization is designed specifically

to cover the implications of the finite character of the cognitive agent:
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Cognitive agents with their conceptual objectificationc
comprise mutually constitutive pairs (subject-object dyads)

in which the pair-elements are definable only in terms of
mutually determinative processes and interaction.properties.
Characterizations of cognitive subjects and conceptual objects
are therefore "relativistic" in the sense that characteristics
of individual components (subject or object) as "independent"
existent entities are indeterminable.

A more cryptic expression of this commitment woull be simply to assert that
a cognitive subject with a collection of conceptual objects comprises a

system.Subject-object pairs (in the sense above) satisfy the formal proper-
ties of (a) dyadic configuration, (b) hierarchical structure with supremum

and infimum termination, and (c) irreducibility—the inherent property of

any complex of mutually constitutive entities with mutually determinative
processes.

The cognitive sgent, in generating an external object, e, via conceptual
objectification, concommitcantly generates a complementary dual-object as an
element of a self, s. The class & of all e is the external world—i.e., the
world of "reality;" and the class S of all s is tre self. No "self" can

exist independently of an external world. If cogito, ergo sum holds, ther

it must also hold a fortiori that an external world—as a totality—exists.
Self-awareness presupposes awareness of externality. No cognitive subject
could Me a self-conceiving system in the absence of peremptory sensations.
The self and the external world, each as a totality, have the strongest
warrant as to existence, i.e., the warrent of interdependence. Any doubt

as to warrant or applicability applies to a particular component pair (e,s).
The existence of the total classes E,S is indubitable—though this is very
far from saying that their existence is unconditional. Within E,S however,

comporents e;, s, may be objectified in any number of ways.
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The "peculiariiy of the scientific world-view," in Schrodinger's
phrase, at once a strength and a weakness of objective inquiry, entails
a simplifying neglect of the presence and effect of the cognizing subject.
In this traditional mode there is no attempt to structure E and S in
complementary pairs; rather, the external components are taken ostensibly
es independent. The merits of this simplification are seen in the impressive
accomplishments of the formal and physical sciences, its limitations in the
course of diagnosis we have undertaken regarding the present status of the
behavioral sciences undertaken on this approach. The necessity for explicit
accomodation of the duality of objectifier and objectification wili become
apparent when we later deal with the interdependence of science and axiology.
In the interest of accomodating the valuative aspects of rationally admissible
conceptualizations in general, we shall undertake systematic cognizance of
the conclusion that (1) conceptualizations of the self and of the external
world are simultaneously generated in the cognitive act, and (2) the self
and the external world represent counter perspectives for dual modes of
treatment of a single fiux of interaction.

On this basis we pose the following principal tenets of relativism

and introduce discucssion of the significance of this commitment in a number
of distinct philosophical roles:

(1) that all (a) philosophical systems, (b) formal-factual-valuative
theories, and (c) programs of practical judgment and action—as
regarding their foundations—are "afloat" in virtue of their
sensitivity to the mutual conditionality of thinke and things-as-
they-are~thought-to-be, i.e., no absolute roundations e
conceivable;
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4 (2) that a finite cognitive agent has recourse only to indefinite

§ (underspecified) conceptual objectifications of self v. generalized
"other" and is therefore incapable of attaining either complete
decidability (programmed control) or holistic comprehensiveness
(unccaditional freedom) in the represeuntation of experience and
the choice of action based on cognitive simulation;

(3) that self-corrective and self-amplifying improvement of cognitive
organization—with "improvement" defined in terms of self-
instituted and self-modified criteria of optimally-—must char-
acterize the cognitive enterprise as a process of evolutionary
realization rather than a process of discovery or revelation;

(4) that no meaningful reference can be made to the kinds of things
that exist, or the way things really are independent an attendant type
of cognitive agent as mutual determinant of “"things" (structures,
contents, processes, process-criteria) qua "reality" so constituted
by the admissibility tests of that type;

(5) that neither apodictic (necessary) factual knowledge nor invariant
(immutable) substantive goals can be predicated as attoinable
directives to human belief and behavior.

Untological relativism, then, refers to the doctrine that existants

(existing entities) are mutually constitutive with confidence-bearing
concepts. The crux of this notion is to be found in its denial of the
~0ssibility of meaningful reference Lo "the way things really are" independent
of any context of interaction between object and objectifier. It is illus-

trative to note that recent innovations in foundations of quantum theory
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involve the assumption that the properties ~f matter are incompletely defined
alternative potentialitjes that can be realized only in interactions among
systems. Thus, at the quantum level of resolution, an object does not

have any intrinsic properties as characteristics in isclation. Instead

it acquires properties mutually and indivisibly with the complex of systems
with which it interacts. The cntological commitment here involves the

notion that any object—if it is to exist—must exist as a distinct something;
and that this "something" can be definitive only in virtue of a characteristic
response in interaction, the most rudimentary interaction being that between
observer and the observable,

It seems quite natural to view our own commitment as an extension of
this idea. The fundamental import of ontological relativism may be brought
out by erplicit insistence on the rontextural dependency of reality. Because
a given object may interact on different occasions with different systems
that bring out different pctentialities, any object may be construed as
subject to continual transfo.'mation, each transformation representing a con-
ceptual construct bearing its own particular warrant of confidence with
regard to the adequacy of the expectation it provides from the viewpoint of
a given interacting observasr-objectifier.

It is essential here to recognize the misleading effect of the phrase
"the thing in its21f." Such a2 purported description can have no meaningful
reference. No thing-in-isolation "exists." To exist is to be an element of
a system of mutually constituitive elements which—by whatever lengths of
inferential chaining—can be mapped cnto the elements of some conceptual

objectification. Any admissible existential statement must necessarily be
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a testable statement; and tests for existence, which involve perceptual and
conceptual operatiors leading to the fixation of some expectation, entail
the connectivity of each existing object with some complementary objectifier.

Bishop Berkeley's esse est percipi (to be is to be perceived) indeed puts

the case too restrictively. His emphasis, however, must be accommodated to
this extent at least: to be is to be objectifiable. Existence may be
attributed to just those entities which are the referents of "admissible"
conceptuul objectifications. The institution of adequate criteria and
test procedures fcor determining admissibility is clearly the crucial matter
in inquiry. On this issue hinges the whole question of whet it means to
be rational. The determinetive effect of rational canons goes very deep
indeed, for the "kinds of things there are" and the "way things are" can
never receive any specific characterization.except in terms of specific
kinds of tests brought to hear in the selection of admissible conceptualizations.
On this view, & number of specialized interpretations of relativism
arise. (1) Epistemological relativism and (2) axiological relativism, as
regarding the nature and extent of knowledge and value, thé sources and
methods of knowing and valuing, the validity.and warrantability of predictive-
explanatory and prescriptive thecries, respectively assert the non-absolute
character of conceptual foundations and, particularly, the dependence of
formal, factual, and valuative admissibility on appropriate tests for
alternative conceptualizations. (3) Relativity of method, which we shall
refer to under the term "procedural relativism," concerns the doctrine
that no absolute frame of reference exists fcr object-theoretical formu-

lations. This essentially subsumes the insistence of Einstein's principle:
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that acceptable physical laws must not be sensitive to aspects of
formulation which are properiy conventional. Procedural relativism very
generally concerns tue invariance of transformetions in an object-space.

To establish the issue, consider an object-space purportedly containing
an absolute origin, 0. A situation referred to some distinct point, X, is
to be transformed in order to refer to some other point, Y. (Y moving with
respaect to X complicates the transformation, but it does not chenge the
concept of the problem.) On this -supposition, an unambiguous procedure can
in principle always be prescribed in the operative syntax which transforms
first to the absolute origin, thence *o the final point, V. What happens
now when commitment to the existence of any such absolute reference turns
out to be unwarrantable? Any transformation from X {o Y is now path-
cdependent, or procedurally dependent. The object-theory in use becomes
proceGurally ambiguous. Recognizing the inadmissibility of any such absolute
spatial frame of reference, Einstein proposed a means of avoiding ambiguity:
physical theories must be limited to those whose forms are invariant under
velocity transformations. We make here a slight extension on Einsteins's
proposal. Treating the issue as a completely general requirement for
unambiguous procedure, we shall propose the cognitive formulations must be
invariant under transformation with respect to all significeant variables,
where a "significant” variable is one whose range of variation is sufficient
to render the procedural ambiguity of a transformation detectable in the
presence of concommitant uncertainties. For example, the Newtonian laws of
motion were long acceptable because they were appliea %o problems involving
very small differences in velocities. Ience they were for all practical

intent invariant in thic range.
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One can employ non-invariant theoretical forms provided the scope of
application is eppropriately restricted. It is safe to ssy that almost
all theoretical models fail to satisfy the invariance-criterion with
respect to at least some of their variables; but not all such failures are
obstructive in the sense given to significant variables.

Summarizing with regard to relativistic commitments, the major import is

; that the quest for certainty is being given over. It has gradually been

i accepted in the physical sciences that empirical confirmation of predictive-
explanatory theories can establish only the sufficiency of a cognitive model.
F There exists no means of demonstrating that any theory will be consistent

with, or even accomodative of, future data; nor can it be demonstrated that

alternative theories of greater adequacy and scope are prohitited. The
relinquishment of the quest for certainty has very frequently been viewed
with repugnance, particularly in regard to value-commitment arnd valuative
judgment. This repugnance arises, we believe, from a mistaken supposition
thet ctable ethical principles cannot be achieved on a relativistic basis.
Such a concliusion too heavily discounts the capabilities of the cognitive
agent for creative extension of control principles.

To accede to relativism is, admittedly, to regard the domain of cognitive
freedom as open-ended; and the possession of many degrees cf freedom via
humen intelligence is, first of all, a problematic situation. Whenever
freedom exists, some general principles must be instituted at a super-
ordinate level of cognitive organization in order to achieve uniqueness of
decision and specificity of action. Such general principles, thav is,

principles at the metatheoretic level,are major objectives of philosophical
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reconstruccion, constituting—in a manner of speaking—"hypothetical"
absolutes required for practicably effective action via cognitive control
of behavior. As Kent [6] has pointed out, a reinstitution of absolutes
invariably represents the objective prompted by the adoption of relativism
in general. Relativism, he maintains, whether anthropological or physical,
is & response to intractable variety, complex variation, and mutual-causal
relation., It attempts both to allow for diversity and to transcend it by
calling out a new absolute which will resolve ambiguities introduced by
multiplicity and change. In effect, we revoke absolutism at the object-
theoretic level in order to reinstate it more defensibly at the meta-
theoretic level of generality.

Reductionism. No other term that we shall employ will be more
immediately open to misinterpretation than "reductionism," which is used
here to cover the following considerations:

(1) Instrumental Limitations.

The operations of cognitive modelling (objectification, simulation,
and selection) limit linguistic representations to a one-to-one
correspondence between the symbolic elements of a model and only

a_selected subset of the perceptual-conceptual interaction

sharacteristics of cognitive agent and environment. It is only

as a working supposition enabling successive refinerments that

the interaction of elements of the model, within the scope of

a homomorphism, may be treated as analogous to real world interaction.
(2) Limitations of Reductionistic Abstraction.

Representations constructed as formal abstractions are susceptible
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(3)

to specious decomposition of the organized wholes which are
psychologically primitive in perception and conceptualization.

By "specious" decompositions we refer to arbitrary partition of
interaction properties af a coriceptual system in a manner such that
recomposition fails to yield an equivalent of the original concrete
ohject of attention. The ontology of the formal sciences is
monistic, i.e., only formal objects are predicated. Idealized
separability of the elements of a complex conceptual objectification
is always pessible on this basis, and therefore specious decom-
position is always a costly possible consequence.

Requirement for "Holisti~" Representations.

Characterization of the organized systems which are native to human
conceptual objectification is possible in principle by way of abstract
formulations; but this course is blocked in practice by the near-
incredible complexicy of the consequent task of composing innumerable
isolated relationships into a coherent overall representation. Any
given cognitive model would be more appropriately regarded as
requiring embedment in a "portfolio" of models being utilized by a
decision maker. The necessary reduction of experienced interaction
must be carried out under a strategy which ensures decoupling of a
total system configuration only at junctures of least interaction,
preferably negligible interaction. At best a cognitive model
specific to a local decision problem in the context of a reduction

v1ill be constructed with a view to improving ihe adequacy and

coherence of an entire portfolio of models as a holistic representation.
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Obviously w2 are faced here with unfortunate terminological similarities.
"Reductionism" is the only term which good scnse would demand for ascsignment
to the commitment outlined zocve. Yet the position we designate as "reduc-
tionism" directly opposes that type of over-simplification ordinarily
referred to perjoratively as "reductionistic" representation. Examples of
formalistic and empirical over-simplifications typical of reductionistic
representation are: a system of interactions viewed as nothing but a
collection of elements, organismic input-out transactions viewed as nothing
but an abstract inventory-control process, a human decision maker viewed as
nothing but a conditioned organism, social values vieved as nothing but
intersection sets of individual values.
The burden of discussion here is to make clear the important distinctions
that are likely to be obscured by similarity of terms. The tenor of the
following comments can be given as, first, an accommodation of the effects
of instrumental, semiotic, and cybernetic limitatiouns in cognitive mcdelling:

thus, every cognitive model is undeniably constructed in the context of a

reduction of some phenomenal domain of interaction. Second, such models

nevertheless need not be reductionistic (disregardful of essential systemic

ralations) in virtue of the possibility of preserving (a) multiform

structure, (b) polytypic content, and (c) polymodal processes via repre-

sentation in terms of a portfolio of embedded mod:ls——which would con:titute

a concrete reduction as against a mere collection of abstract representations.
The conventional decomposition of objectifier-objectification pairs

into two distinct classes, subjects v, objects, tacitly assumes that the

interaction between them can be ignored or made arbitrarily small, in short,
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that pure objectivity can be achieved. Our contentinn is that the effect
of the cognitive agent as a determinant of the ot jects of perception and
conceptualization can be ignored only at the cort of locking inquiry into
& circuit strictly bounded by fixed strategy and program.

The process of objectification (conceptualization) takes place within
a cognitive agent situated in exposure to a flux of uncontrollable, per-
emptory perturbations. The cognitive subject is not a passive observer
but plays an active role in constituting the otject of perception. Subject-
object pairs are therefore primitive dyads whose formation serves to give
meaning—the only determingble meaning—to both members simultaneously.
They ere mutually defired each in terms of the other. Thus tle character
of objects is intevdemendent with the nature of the species that objectifies
them., Scnsory ss well as cognitive apparatus and cybernetic characteristics
play a significant role. 1In illustration of this point, consider a TV
receiver as a crude analcg of the cognitive agent. A picture (an object-
ification) results from the combined effect of three determinants: (1) a
policy decision as to channel se'ection (reduction of the universe of
experience), (2) a flux of external perturbations (source of peremptory
signals), and (3) internal information processing and response in terms of a
characteristic organizational format (production of & perceptual construct).
The limitations of this analogy are obvious inasmuch as a TV receiver has
no means of determining whether there is anything "out there as a corres-
pondent of the construct. No recourse is available to procedures that would

provide an "objective" perspective. Yet this elementary similarity holds:

that a conceptual objectification emerges partly on the basis of uncontroilable
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externul perturbations and paitly in virtuc of the contritution of an
organizutional process internally characteristic of the cognitive agent.

A rudimentary but crucial type of contribution of the cognitive agent
arises from the fact that the flux of exlernal perturbtation is filtered
by a selective detection process which admits oaly certain def'inite
components. Two principal mechanism are instrumental to tne production
of filtered input. Filtering of the first type is due to the characteristic
response of sensory transducers as detectors of fixed design reacting only
to certain stimulus characteristics. The visual subsystem, for example,
responds to electromagnetic radiation only within a bandwidth that is
sharply bounded in both the direction of the infrared and tic ultraviolet;
the auditory subsystem detects dvmamic pressure changes only within a
limited frecuency range. Further, the various sensory transducers vproduce
subridiary objectifications only in terms of fixed formats, e.g., arrays
of dots fused as lines or regions, rapid seqQuences of static representations
fused as continuous motion. The cognitive agent is physically incapable
of observing directly meny of the broad categories of phenomena which may
be imputed on the basis of supplementary instrumentation and inferertial
chaining of concepts and theciies. A second type of filtering is cue to
prejudgmental effects of prior conceptualization, that is, the theory-laden
character of cbservation, The cognitive agent is psychologically prohibited
from perceiving "all that is there” in any instarnce of percepﬁion in virtue
of the sel~~tivity instituted by anticipatory interest and attention.
Habitual constriucts, models, theories furnish the prior categories in terms

of which ongoing expe.ience is interpretable, and the cognitive agent is
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literally incapable of perceiving any "thing" that i* not of a kind for
which categories of descriptors have been prepared by commitment in advance
of perceptual judgment. The case is similar for inferred properties of

objects, Prior to the proposal of Uhlenbeck and Goudsmit in 1925, spin

was not attributatable as a behavioral property of electrons, no matter what
types of experiments were performed. Thereafter, experimenters throughout
the world found perceptual evidence supportive of such an interpretation.

This instance brings up the important question as to the conditions
under which new categories are introduced. Under a given theoretic
crientation, i.e., given prior categories and rules of correspondence for
the interpr~tation of experiential data, we view any datum that is incon-
sistent with the regnant theory as anomalous, rejectable on policy. How-
ever, if it develops that inconsistent data are persistently encountered,
the stress of cognitive dissonance assumes importance. Prior categories
are failing in their role of ordering and organizing the conduct of judgment.
It is at such a point that a new way of "looking" at things may acqQuire
the status of an explicit goal.

It is in this connection that we are led to advocate (1) a systems
approach in cognition and (2) an attempt to establish connectirity over
embedded collections of reduced models in the interest of holistic
representations. This approach presupposes that a composite i1s formed—
whether by concrescence of elementary objects of by partitioning of a
universe—according to some definite rule of composition that is unique to
the resulting system. Independent characterization by parts does not

urambiguously determine the state or the nature of tne whole. It is the
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interaction characteristics of the parts-as-related by a protocol or rule

E of composition that is determinative. However, cognition does not ordinarily
; take place in the context of a total problematic situation involving the

whole of reality, E, but rather in the context of a reduction, e, relevant
to a limited and specifically determined subset of decisions. Cognitive
models, in general, =re reductions that have been constructed under a
3 controlling compromise between practicability v. realism. The collection
of reducztions, €, which constitutes E are therefore not necessarily
consistent, i.e., E is not well structured but consists instead of some
mixed collection of overlapping mcdels, loosely coupled models, and disjoint
models. Increase in the coherence of & and extension toward systematic
organization within E then represents an idealized goal of rational inquiry.
One may now objectify subsets within €. A particular member of e,

€., has a set of compositiunal properties—which we may somethimes refer to

as "inside" properties. All other properties in ¢ are "outside" (interactior.)
properties which mov modify e, but are not determinative. That is e, results
from a partitioning of € into complementary sets (e, ) and (¢ - e, ). The

full definition of e, consists of both its inside and its outside properties.
For example: an automobile may be defined by the phrase "a type of wheeled,

f self-propelled vehicle." However, the full significance of this concept can

be given only through specification of interaction characteristics in terms

of a system of roads, service stations, repair facilities, drivers, and
other vehicles. The roads in, say, the state of Washington, are not
constitutive of an automobile in New York; but they do modify it since they

| extend or limit its range.
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A second subset, e,, of € may be similarly structured. The inside
properties of e, lie in the outside properties of e,, and vice versa. The
interaction of e, on e, is defined as the change in (e - ek) brought about
by the removal of e, from E.

This construction presupposes that every thing is what it is in
virtue of its interaction with every other thing. On this view, no
adequate understanding of complex systems can be anticipated on the basis
of abstract representation alone. Arbitrary decomposition and representation
of specially selected features of a concrete system in terms of an abstract
formal system necessarily entails the discard of interaction linkages.

Our contention is that a fruitful alternative is feasible: namely, the
embedding of cognitive models in successive contexts of reduction, such

that the universe of discourse is manageabley restricted while interaction
features are retained. This strategy admits of representations that are
"holistic," at least in the minimal sense that no significant aspect of
systemic structure or function is actually disregarded. It is nnt to be
supposed that either formal abstraction or concrete reduction must ultimately
predominate in analysis. These modes aim at two distinguishable versions

of generality, i.e., universal interpretability v. comprehensive relevance;
and balanced interplay between the two is the most promising means of intel-
lectual advance.

Provisionalism, Operationism, and Meliorism. Derivation of this group

of commitments does not involve the crucial level of problematic situations
encountered in regard to relativism and reductionism. These subsidiary

positions follow rather straightforwardly from the open-endedness of
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experience, the incompleteness of descriptions, the fallibility of

predictions, the corrigibility of prescriptive judgments. Provisionalism,

in particular, requires little amplification. This commitment will be
immediately understood so far as it represents a proposal (1) to hold
even our foundational concepts initially as trial-formulations and (2) to
regard evidences of their warrantability and serviceability as certifications
pro tem. Only one further extension of meaning remains to be made clear:
that the term "provisionalism," in our usage, will carry the additional
connotation of provident coverage of the widest human concerrs. To make
provision for the pluralistic interests and aims of the humaa in the
cognitive enterprise, to maintain the flexibility of modifiable cognitive
organization: these intentions 2lso are to be associated with a commitment
to provisionalism which, in its bare essentials, affirms mercly the necessity
to begin "where we are" in mounting a program of reconstructior continually
aimed at improvement.

Operationism, too, is open to immediate appreciation of content in
terms of the following injunction, now a familiar constraint: that mode and
method, concept and theory, all must admit of specifiable interpretation and
practicable testing, subject to a battery of criteria for rational admissi-
bility. The principsl thrust of modern analytical philosophy has been directed
toward thorough establishment of this constraint as the sine qua non of
meaningful inquiry. 1In the main, we shall depend informally on the conditions
for meaningfulness emphasized first by C. S. Peirce, later developed in
American pragmatism, in both logistic and linguistic s<chools of analysis,

end more recently in the philosophical "operationalism" of P. W. Bridgman.
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In connection with programmable testing and operational interpretability
within the assured capability of the finite cognitive agent; however, there
arise futuristic problems of such depth as to evoke the necessity of recon-
struction at the level of foundations of mathematical analysis. In cybernetic
terms, the human brain and nervous system has finite storage capacity,
finite rates of information processing, finite lifetime, and finite reper-
torie of programs referencing finite linguistic resources. All conceptual-
ization takes place in the context of the finite mapping and modelling
agency that we loosely term "the human mind;" and it must be expected that
these characteristics will play a fundamental role in determining the extent
to which decidability can be achieved via operational tests for rational
admissibility.

The issue arises most clearly in questions of decidability in formai
systems. Follwoing the account given by DeSua [7], the Church-Turing
modificetion of Ku.t Godel's theorem on undecidable propositions asserts
that there exist--in any formal system presupposing the Peano axioms for
arithemetic—well-formed formulae which cannot be proven (in a finite
number of operations) to belong either to the class of theorews or of non-
theorems with respect to *he given axiom system. Alfred Tarski extended this
result in showing similarly the existence of well-formed sentences whose
status cannot be decided in any number of operations. These results do not,
of course, preclude the achievement of conditional decidability in a system
limited to sentences of finite length and to finite strings of logical
operations—provided sufficient computati::zal capacity is available. It is

obvious, however, that whenever the computational capacity of a finite
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cognitive agent is exceeded, some measure of decidability must necessarily
be lost. The significance of computation for operational interpretability
and programmable testing on the part of the finite cognitive agent therefore
brings into issue the process of counting, which is the intrinsic basis of
&2ll quantitative conceptual constructs.

The process of counting presupposes a space-time manifold and a
cognitive agent (perhaps extended by a machine) capable of constructing a
one-to-one correspondence and registering a cumulative index. Counting is
accomplished in.terms of specifiable events in scme object-space. Events
simultaneously develop a measure of space and of time in that manifold as
well as a registry-measure instrumental to the cognitive agent. The point
of this observation is that these measures must be consistent. The relation
known as "time" does not allow more than a finite number of eveats to be
associated with a finite nmumber (of wnit-counts) in a particular space-time
manifold: it requires both space and time to count.

Thus the capacity of the finite cognitive agent itself determines the
order of those measures definable on the space-time-event-counting process.
An "order" of counting refers to the span of events associated with counting
up to come maximal capacity—a finite number within the set ¥,. In order
for 2 substantive object-space to be accessible to the cognitive agent for
direct interaction (i.e., testing of constructs, observing and predi.uing
future states of & substantive system, prescribing courses of action
influencing future states) the counting events and the space-time metrics
must be of the same order as that of the cognitive agent. Objectifications

whose metrics are not of the order of the cognitive agent are inaccessible
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for subject-object interaction; hence they cannot represent substantive
properties of the empirical world.

Objectificeations associated with a countability of higher order than
that of the cognitive agent can represent formal processes only and are
meaningfully subject only to formal tests for ambiguity. Since the
testing of formal constructs involves extrospective interaction caly
with symbols, which in turn can represent constructs of manifolds at
lower (or higher) orders, these processes may be accomplished within the
manifold of the cognitive agent as if they were occurring at the required
order-provided that the interaction with the substantive symbols is
controlled by the .pecificaticns of the appropriate manifold. Symbols
representing constructs of a given manifold may be assembled meaningfully
in the same sentence with symbols representing constructs of the next higher
menifold only if there are operators within the sentence which develop each
term of the sentence to the same order. We shall later develop this statement
as a commitment to the cognitive control principle termed "ontological parity."

In order for even a conditional measure of decidability to be achieved,
the temporal process of computation must be limited to a finite number of
events corresponding in order to that of the cognitive agent. Hence all
objectifications representing substantive (experiential, "real world")
constructs are limitéd to properties which can be warranted in a finite
number of operations, In general, this limits models of the real world tc
the class of finite models: models which are expressible in finite strings

of symbols and whose consequences arz testable within a finite numier of

operations. "Finite" models entail also a limitation to discreteness, since
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continuity is meaningful only with respect to a countability of an
infinitesimal order and therefore cannot represent an empirically testable
property. Continuity is meaningful only in conjunction with a formal

operator that, in a manner of speaking, "operates it away,"

i.e., the formal
operator and operand (continuum) together yield measures whose order
corresponds to that of the cognitive agent. The "existence" of continuity
may be posited as an internal property of a formal model, permitting
transformation or connectivity among discrete substantive elements, provided
that it operates away in statements having extrospective ontological status
and provided the operator which accomplishes this reduction of continuity
is consistent with the recursive process used originally in extensional
specification of the continuum.

Thus we are led to a general premise that is complementary to the
theorems of Godel et. al. Whereas those theorems develop restrictions on
decidability in a formal system, the complementary premise places restrictions

on the freedom of the cognitive agent to create operationally warrantable

objectifications. Neither unconditional decidability nor unconditional

freedom is attainable by the finite cognitive agent, This result is

immediately suggestive of the limitations on physical measurements imposed
by the Yeisenberg Uncertainty Principle. Our view is (1' nat the inter-
dependence of limitations on decidability and freedom exienis the lieisenberg
commitment ef irreducible indeterminacy in objective v. normative measures
associated vith chservations on conjugate physical quantities {position and
momentum); (2) that the effect of this extension is to recognize a more

general ince~terminacy in objective v. normative measures associated with the
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selection of cognitive model. in terms of conjugate criteria of admissibilitvy
(decidsbility and freedom); and (3) that the larger import of a generalized
uncertainty principle is (a) that objective and normative modes of inquiry
are conjugate perspectives; (b) that no purely objective cheracterization

of "the way things are" and no purely normative stipulation of criteria for
admissibility of "the way things are thought to be" can be definitively
established independently; and finally (c) that "optimal" organization of
cognitive models in a systematic structure controlling knowledge, valuation,
and action cannot be defined oa any basis other than the stationarity of

a product-measure of decidzbility and freedom.

Since the logic of finite operations is considered to be basic to
testable concepiualizations, an attempt has been made to construct the
rudiments of a type of analysis that would not involve covert assumption
of continuity (or infinite processes). This exploratory work is reported
in an appendix, "Geometry Jver & Finite Field," prepared in collaboration with
D. L. Reisler. The Galois field, as an underlying structure for development
of finite analysis, has been chosen over other alternatives because it
generally enables one to avoid stoppages in computation due to ambiguity
or exhaustiion of resources. In addition, its unique sums and inverses avoid
the nevessity of ad hoc prescriptions when a procedural impasse is encountered.
However, such arguments for dependence on a Galois field are heuristic. In
order to justify this app:oach it must be shown that the resulting finite
system permits interpretacion and performance of the operations of conven-
tional mathematical analysis-—at least in principle. It is certainly more

efficient to perform most calculations with the aid of conlinuous mathematics,
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and we are not advocating any rigoristic sacrifice of such an advantage.
Any use of continuous mathematics, however, should properly follow from
an operationally impeccable finite mathematics. Once this has been done,
the mathematics of continua may be used confidently in facilitation of
computation. Nevertheless, it can never be universally applicable but
must be justified in terms of correspondence with conclusions assured by
the intuitive priority of finite mathematics.

Early attempts to develop the operational repertoire of finite analysis

have led to the development of numerous concepts “hat behave locally as do '
their counterparts in continuous mathematics. Such notions as inner product,

norm, metric, complex number, for example, have all found realization. The i
global implications of these constructs, however, are significantly different

in the context of a finite field. Of particular interest in this respect,

an argument will be given (cf. Appendix) that continuous passage to the

classical limit entails the loss of certain important properties of an

ideally acceptable cognitive model. 1In order to reinstitute these crucial

properties, uniformities regarded as "laws of nature" must be posiulated.

Certain of the invariance principles postulated as supposedly "objective"

properties of the natural world may be more adequately construed as

categorical features of rationally admissible conceptual models and there-

fore as consequences of the finite character of cognitive decision processes.
Intimations of this order, belonzing properly to futuristic tepics in

relativistic and quantum physics, indicate just how deecp lying are the

rotentialities for reconstiruction inherent in a thoroughgoir,, operationi- m.
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Meliorism, in contrast, is a commitment which seems to display its
significance prima facie, as 1f its connotaticns wes= lying together on
the surface of ccumonsense notions concerning "improvement" of the human
situation. Such meanings, however, must lie together most uneasily in
view of the complex interplay of ideas on human nature and its
improvability stemming variously from Platonism, early Christianity,
medieval theology, secular humanisa, tue Protestant work-ethic. and
contemporary idealization of expectations regarding social-political and
scientific-techrological "progress." To attempt to work through to a
consistent position in commonsense terms is not a feasible aim at any
length less than that of a major investigation. Counter currents of
theism and atheism, predestination and perfectibility, idealism and
wragmatism, determinism and vitaliem have roiled the vassions of centuries
in such a cause. We shall stake a commitment to meliorism, in our usage
of the term, at the more elemcntal level of iﬁplications derived from
characterisiics attributed to the finite cognitive agent.

in its negative aspect, meliorism follows simply as a special case
of the bare denial of absclutisn., The relativity, reductivity, and
provisionality of conceptual objectifications holds for value-concepts
as well as for substantive coatructs. Key terms of normative import,
e.g., 'good" and "rational," are not ussociable with any definitive
meaning independent of tho cybernetic characteristics, objectives, norms,
constraints, and the psycho-social and blolngical domain of interaction
specific to the given cognitive system (indfvidual or cultural). Nct

"the good" but the admissible, th2 preferable, the optim 1 with respect to

specified (but modifiable) criteria constitubes the operational directive
or normative judgment. Not man as 'the rational animal" but man as an
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animal endowed with capability for increasing approximation of cptimal
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systems control becomes the claimnant of an epistemological warrunt.
Here the "bootstrap" character cf the cognitive enterprise enters with
additional force. The very criteria that make aesthetic and rational
selection operationally meaningful must themcelves be instituted on the
basis of creastive and selective processes that are provisional.
Underlying this exclusion of absolute value-concepts, however, the
cnaracterization of the finite cognitive agent as capable cnly of
conditional decidability and conditionsl freedom nevertheless yields an
obverse aspect of meliorism: evolutionary realization of novel forms
of cognitive-cultural organization marked by suprericr adaptive capability,
and hence viability.

This more significant positive aspect gf meliorism is entailed by
just the bare rudiments of a world-view that are to be found in the
earlier adoption of an evolutionary paradigm (Chapter 7) and ‘he subseguent
construction placed on cognitive-cultural development (Chapter 8). ihe
synoptic hypothesis implicit in such & view is: that the processes of
transformation operating throughout the cumulacive domains of the
geosphere, biospherc, sociosphere, and noosphere are selective, norm-
directed processes admitting, in the long range, only of (a) termination
of linecages or (b) improvement in the organizaticn of systems belonging
to the lincages of any ontological category whatever., On this basis we
outlined a developmental process that yields, in fine, an itec:ative
improvement of the individual cognitive cystem in teriss of broadening
scope of interaction and increasing range of adaptive response. This
developmental pattern holds, in the large, over cultural and ccnceptual

systems. A major conceptual system (in science, ethics, law, religion)
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does not reside with any single individual but is lodged withir a

culture or cultural sector, subject to one special condition--the
possibility of communication via symbolic structures more enduring than
the individual cognitive agent. Man could not communicate his thoughts

and feelings and therefore could -oc¢ participate in a social world without
the semiotic capability to map, to model, to simulate--to objectify--his
conceptualizations in fixed and reasonably durable linguistic consvruccions.
Cultural development is possiple only because communication across
generations is possible. The individual need not originate all his
concepts, commitments, theor:=s, but can acquire prepared ideas and
proctices by way of culturally determined education. Even an enduring
cultural inheritance, however, is in constant danger of losing its meaning.
Its existential status is operational not substantive; its significance

is referential rather than immediately affective. The relationship of
symbolic structures to expcrience never ceases to require reinterpretation
and reconstruction. Thus an evolutionary production of emergent novelty
characterizes the transitions by which the developments and advances of
one human generation arc acquired, reinterpreted, and passed on with

modifications to successor generations.

In regard specifically to the notion of an evolutionary development
of natural science, S.E. Toulmin [8] amplifies this point in the following
way:

"The carricr of scientific thought, at any particular

stage, is the relevant 'generation' of original young
research workers. Each new generation re-creates for

itself a vision ol nature, which owes much to the ideas

of its immediate masters and teachers, but in which the

ideas of the preceeding generation are never replicated
exactly. (Perfect replication is the mark of Scholasticism,)
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The operative question for any adequate philosophy or

logic of science accordingly is: What criteria does

each new generation of scientists rely on, in deciding

which aspects of their elders' theories to carry over

into their own ideas ahout nature, and which to abandon

in favor of current variants and innovations?”
On this question of criteria of selection specific to sciences as a
cultural component, an evolutionary paradigm yields the following answer.
That in a sufficiently advanced stage of human development, where
creativity and rationalily locally override sheer biological mutation und
instrumental adaptation, man as the one accultural (purposefully cul)ture-

acquiring) animal selects with regard to the criterion of optimal

organization; and in the case of scientific advance, does this by way o

= .

a second-order optimization of cognitive organization--the operational
agency of all his conceptualized aims. An intellectual version of

meliorism is clearly implied in all of this. However, ¢ur characterization
of an evclutionary cognitive agent did not project any abstract consideration
of man qua thinker but, rather, addressed the rational-aesthetic-creative
compiex of the whole man, enrgaged in multifarious interests and socio-

noctic aspects of a total environment. Under the heading of "extremalizing

tendencies of the self-realizing system,”
H]

our attribution of paired
criteria (optimal control and maximal freedom) as complementary aspects
of optimal organization actually entails a much more broadly seneralized
version of meliorism.

It is technically advantageous to deal with extremalization processes
in terins of criteria for quieccence of 2 goal-seceking system; and it is
even more advantageous, computationally, to deal with explicit cobjective

functions (value functions). Hewever, there is som clarity to be gained

at this point in ucing still a third alternative form of specitfication:
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the attribution of motivating drives to a selective system. In order to

account for the modifiability of the behavior of the cognitive agent,

we earlier posited the dual criteria of optimal control and meximal
freedom as fundamcntal determinants of characteristic response. We shall
present these commitments now in the guise of their equivalents, a set of
corresponding psychological "drives" of the cognitive agent. These drives
are construed as analogous to commonly accepted biological drives for
reduction of physiological stress and appetitive satisfaction:

(1) Tactical Drive: Categorical Aversion to Ambiguity.

This aversion causes every instance of ambiguity (cognitive
dissonance) to be taken as a problematic situation, the resolu-
tion of which is accomplished by one of two operations:

(a) reprogramming or (b) renormalization. Reprogramming entails
modification of habitual behavior and redistribution of the
resources under control of the ccgnitive agent. Renormalization
requires the readjustment of values (norms), policies, goals.
Since ambiguity prevents the attainment of unique decisicns,
this primitive commitment implies a drive toward decidability.

(2) strategic Drive: Localized Preference for Cybernetic Elesance.

"Cybernetic elegance" is asscciated with minimal allocation of
information processing capacity tc immediate requirements of
internal cybernetic operations (systemic control). Minimization
here is with respect to the total portfolio of programmed
responses to problematic situations. This drive constitutes an
aesthetic goal-orientation and its satisfaction requires

adaptation by systematic reorganization of an existing conceptual
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system., Minimal allocation of capacity to cybernetic require-
ments frees more capacity for use in formulation of additional
programs, thus increasing the range of external conditions
over which programmed responses are attainable. This drive is
associated with the essential criterion of "simplicity" in
pattern formation and recognition (here considered as an
internal optimization process).

As we have noted earlier, optimal control and maximul freedom are
inherently antithetical. Accordingly, the aversive and "appetitive"
psychological drives posited above as corresponding to these opposed
criteria cannot, in principle, be pursued simultaneously. This observation,
of course, has even broader application. Multiple objective functions,
multiple criteria, multiple drives--in general--do not admit of simultaneous
extremalization except by fortuitcus coincidence of solutions to distinct
programming problems. Singularity of the value-criterion is a condition
of unambiguous determination of optimal response or decision. It was in
recognition of this fact that a singular criterion for optimal organization

(the intrinsic value "maximal realization") was earlier posited as a

principle legislating cver the assignment of priority to improvement of
control v. increasc of freedom. In a comparatle role we shall pose the
following psychological drive--not, indeed, as "legislating' over sub-
sidiary drives, since the triggering and cxtinction of drives rcquires

. no such mechanism--but as subsuming aversion to ambiguity and preference
for elegance, as serving to rcnder thesc subsidiary drives operablc in the

face of continued failure and stress:
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E (3) Entrepreneurial Drive: Global Preference for Holistic
Coherence.

T

Essentially this drive is representative of the restless,

TR X W

exploring tendency of the cognitive agent to enlarge his

domain of irteraction toward the limit of a universal scope.

E Far from being associated with solution of inescapable problems,
such a tendency generates a global problem which could be but
consciously is not avoided: the idealized demand for coherent

] systemization of all perceptual-conceptual rclationships.
"Optimal" cognitive organization connotes a balanced capability
for (a) effeciive tactical action in attainment of immediate
goals and relief of immediate stress, combined with (b)
maintenance of a strategic posture productive of long-range
viability with respect to a given reduced context of interaction.
The drive for holistic coherence amounts to a self-imposed
requirement that this tenuous balance shall be maintained even
in the face of a continuous, purposeful widening of the scope

1 of interaction--which must necessarily open the cognitive agent
| to new evidences of multiplicity, incessesant change, disunion,
incomprehensibility. The payoff of this high-risk tendency,
however, is correspondingly high. For the satisfaction of this
overall conative (goal-seeking) drive can be approached only by

(a) reobjectification and (b) reformalization. "Reobjectification"

refers to the creative act of modifying the primitive concepts
and commitments in terms of which observation and theory-
construction, factual judgment and valuative judgment, have

previously been carried out--as well as tne criteria and
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procedures of tests for admissibility of such judgments.
"Reformalization" entails comparable modifications in the
structure or operation of the abstract formal systems
(mathematical and logical) previously used as the relational
paradigms for substantive and valuative object-theories. Such
modificetions may range from the elemental to the organizational:
for example, the posited existence of the neutrino v. the
annunciation of' a quantum theory, the prohibition of a particular
criminal act v. the assertion of "the rights of man," the
resolution of a mathematical paradox v. the achievement of a
calculus of variations. When taken cumulatively, with a view to
the ideal of establishing coharence among all aspects of a
holistic individual-universe system, such modifications admit
of emergent realization of more and more of the novel
potentialities regarding what man and universe can come to be.
This "perfectioneering" drive toward a coherent universe of discourse
in which a systematic relationship would bind all perception and conception,
all interests and activities, all values and goals, typically exhibits
some appearance of counter-productivity, or at least utter impracticability.
It necessarily entails the persistent questioning of conventional wisdom,
the relaxation of traditional--even hallowed--constraints of conservative
social and rational practice, the trial-denial of habitual belief and
expectation. This much non-rational (imaginative) behavior is the price
of participation in creative reobjectification and reformalization. The
basic activity is that of seeking answers to questions no one (of practical
mind) is asking. It is only this type of activity, however, that can

lead to breakthrough, to the injection of the novel construct, the novel
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format of oiganization, the novel method of inquiry, the ultimate novelty
of a new world-view that opens possibilities for rewly effective pursuit

of immediately significant pragmatic and aesthetic aims. In a situation
vhere the improvement of systems control is blocked by intractable
ambiguities, where the capacity of the human decision maker for adaptive
response to cultural or phsyical evolutionary change is overloaded, it

is only the slowly maturing puyoff of reobjectification and reformelization
of the whole system (or portfolio) of cognitive models that can render
these immediate vims operable agaiﬁ in terms of new cognitive resources

and capabilities,

We may therefore associate the psychological drives (above) with

extremalizing tendencies of the cognitive agent as given by the folliowing

correspondence:
PSYCHOLOGICAL DRIVES CHARACTERISTIC GOALS EXTREMALIZATION-CRITERIA
Ambiguity Decidability Optimal Control

categorical aversion
Cybernetic Elegance Potentiality Ma.:imal Freedon
free capacity for
adaptive reorganization
Holistic Coherence Extensionality Optimal Organization
universal domain of
interaction
It may be helpful now to review these psychological drives, taking
them respectively as aligned with a multiplicity of simultancous aims
in cognition., A fundamental dictum of pragmatism is the assertion that
thinking is for the sake of acting. It is to the purpose of achieving

human ends in the face of present stresses and frustrating failure that

the cognitive process moves into action. This begins with issues
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expressible in such questions as: What is to be expected? What is going
to happen? What is tc be done? Thus objectification and classificaticn
of things, correlaticn of events, symbclization of concepts and interpre-
tation of experience in terms of meanings constitute the elemental tasks
of presgmatic thought. Whenever such activities lead to expectations which
lend themselves to successful attainment of human ends, such expectations
establish habits of behavior which are a basis for programmed, uniform
approach to problem situations of a given kind. The efficiency and
precision of prepared (programmed) response is all-significant at this
level; ambiguity and the paralysis of decision that ambiguity entails

are potentially disastrous. Unstructured sensation applies pressure on
the cognitive agent to produce constructs and categories that provide at
least a primitive system of prediction and explanation. Particular
objects and events must be successfully subsumed under a class or kind in
orcer that they may be confronted thereafter with expectations which prove
to be appropriate. Unobjectified sensory experience, nerceived cnly in
terms of chaotic perturbations unassimilable under existing programs of
habitual response is unpredictable, uncontrollable, and therefore
dangerous; it places the cognitive agent in a threatening situation.

Thus, aversion to ambiguity and a concommitant drive toward decidability
characterize the elemental version of rationalization which affords an
ability to map, to model, to simulate behavioral problems in advance of
the tensions which call {ur an immediately successful action. Decidability
is the proximate aim of pragmatic thinkirg because it is the primary

conditicn of successful thinkine for the sake of survival.

In attempting to attain a well-adapted repertoire of programmed

behavior, however, the cognitive agent is constrained to operate within
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the limitations of a given sensory and cybernetic system design. He does
not have the freedom to create arbitrarily many different categories and
modes of objectification. It is in this protlem context that a further
cognitive aim of thinking for the sake of thinking is superimposed. A
decidediy aesthetic dimension of the motivation to think emerges, often
quite unrelated to the tensions of immediate desire for material ends
which pragmatie throught addresses. The central issue here is expressible
in the question, What is to be believed? That is, what is the "best" form
of representation or mode of simulation for experience? The choice, as
determined by an optimization principle of parsimony, simplicity, or in

our terminology "cybernetic elegance,"

is forced by the overwhelming
strategic advantage of minirdzing the information proecessing capacity
devoted to cybernetic control in employment of a given conceptualization.
There is an obvicus premium on those programs that can minimize the
requirements for attention and computation and thereby free more capacity
for acceptance of a new order of problemc. A program that requires less
capacity allows the cognitive agent to do move within the limitations of
his speecies~specific constraints. A highly coinplicated, extensive
program might well solve a given problem but, by exhausting all available
capacity and energy, lcave the cognitive agent powerless to respond to
concommitant prcblems or wider interests of 2gual significance. If
several eonceptual sehemes and their related programs ean be combined or
consolidated under one generalized regimen, the Immediate increase in
free capaeity can be devoted to enlargement of the span of control and

the scope of knowledge. Above ail, the contribution of eybernetie

elegance is toward added potentiality for meeting crueial demands for
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adaptive modification in the face of drastic environmental change. The
significance of "potentiality" here is that it clarifies the sense in
which a drive for cybernetic elegance entails the cognitive aim of

thinking for the sake of survivabhility, for the sake of adaptive range,

and hence viability.

Even the most strenuous efforts to maintain the adaptedness and the
adaptability of cogaitive-cultural organization, however, strike
ultimately against the limitations of a given system design. With
accumulating environmental change, massive problem situations arise which
call for a type of transformation which the given design--in virtue of
incompatibility or inconsistency ameng multiple commitments, goals,
svrategies, and programs--does not permit. The system, as it is, cannot
get there from here. That the encountering of critical plockages is
inevitable, one can conclude from such fundamental analyses as Whitehead's

account (Adventures of Ideas, 1932) of the necessary discordance, the

limitations undiscoverable in advance, in any complex scheme of ideas or
social organization. That such blockages are capable of obliteiating
existing systems can be appreciated in the deadly portent of such
assertions as Lincoln's "This nation cannot continue to exist half slave
and half free." Cognitive-cultural organizotion perennially encounters
crises of tension between the effects of creativity aid raticnality,
between the counter demands of freedom and control, played out in both
social and individuel contexts. In order for a cognitive system to remain
viable, it musl operate within a structure that does not admit of complete
freedom. A system that is completely free can be nothing more than a

dissociated aggregate without internal determinants or constraints on

characteristic interaction. The components of a system must be coordinated




by constraints if they are to function as a whole. Conversely, a system
that is completely determined is an automaton that can never adapt or
evolve., It is irrevocably limited to its original programs. Its
structure does not admit of concrescence cr a broadening of its scope to
accommodate new experience. It is literally trapped in a fixed mode of
behe rior; it can only carry out those functions predetermined by fixed
design. Hence, an adaptive svstem musi exist in some intermediate mode
that is characterized by both freedom and determinism, with neither
completely dominating.

The creative capability of a system introduces new freedom and the
control capability forecloses freedom and institutes deterninative
decision and action. 7T.'us, the overall entreprcneurial tasx of the
cognitive agent is self-transformation and self-organization, providing
nevw degrees of freedom and new options, while also permittirg improvement
of the controls constraining the system and thereby enabling it to
exploit additional {icedom. In the face of these antithetical demands,
the =uprzmec strateg.~ issue will always consist in the fateful ehoice of
scme particular balance between the flexibility which can be provident
with respeet tc viability in the long rerge and the stability that is
required for immediately effeetive response in aetion. By attribution
of an "entrepreneurial” psychological drive for holistic eoherenee, we
acconmodate the dcmonstracv~d capability of the eognitive agent to maintain
this tcnuous balance even when the design of the given coneeptual system
will no lorger do, evcn vwhen che condition for success is redesign for
survival in a new moce. The motivation for the kind of thinking that
matters here, i.e., reobjectifieation and reformalization, is siill

further rcemoved from immediate problems. It is dependent upon the
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idealized anc¢ perfectionistic interests ordinarily associar.d with
"pure" inquiry, and necessarily so. The maturing of fundamentai
rearrangements of ideas is a slow process. If it were not motivated
continuously by aesthetic, exploratory interests, the necessities of
action in a crisis could not be met, as they must be, by alternatives
prepared in advance. It is of tremendous import that systematic
explanation and prescription, undertaken under the aims of pure inquiry,
may later be applied toward soluticn of problems of the most utterly
practical type: 1life or death for men and socicties, extinetion or
emergance of novel forms of organization. The fertility of pure inquiry
in this respect is somehow amazing, despite our realization of the
fundamental character of its typical questions: What is conceivable?
What potentialities of existence, of kncwledge, of action are realizable
under a more ncarly complete and coherent organization of experience?
The fortuitous way in which purcly theoretical constructs are repeatedly
foﬁnd to "fit" critical needs is hardly understandable except under the
view that the prcoccupation of pure inquiry with what can conceivably
come to be represents a third distinectly prescicnt motivation in thinking.

We describe it as thinking for the sake of new modalities of survival;

thinking, that is, for the sake of realizing (actualizing) successively
morc durable and more satisfactory forms of organization.

The multiple aims ascribed to cognition may now be presented in
alternative ways that Tring out a number of related aspeccts of
significance. Reproducing the theme specially emphasized in the forcgoing

revicw, we may think of the cognitive agent as being motivated by a
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cascade of comnected objectives: (a) swrvival as s system,

(v) surrivability of the system of given desiyn. and /c) system design

for survival in a new modality, i.e., survival of a prototyrical system.

Adaii’-.aal connotations of the notion cr' "cascaded' objectives are given

by the terms of the following parallel triads: (1) adarted-adaptable-
emergent structure and function; (£) tectical--stratsgic-entrepreneurial
drives; (3) reprogramming-reorganizing-rarhicctifying operations;

{4) homeostatic-morphostatic-morphogenetic processes; (5) pragmatic-
aesthetic-evolutionary criteria. -ﬁach of these triads contributes toward
explication of what has been herctofore a long-standing conundrum for
intuitive judgment: that cognitive processes somehow serve, simultaneously,
quite disparate human ends; that they someliow support the cognitive agent

in an eguilibrium of tension betveen two orientations that philosophers

have termed "the mighty opporites," being ana becoming. In summary,

cascaded psychological drives permit copnitive agents (1) to maintain
existence and (2) enhance the quality of existence even wnilc they are
(3) modifying the very terms of exictence by successive realization of

osgibilities r *din at ivebly, com2 to cxist.
p bilit egarding what can, conceivably, 2 to cxist

It might be thought that the attribution of psychological drives

nccessarily involves the philosophical systeratist, finally, in the
reprehensible version of psychologizing that we have been at peins to
avoid® that is, prejudgment regarding matters of Tact which only
empirical inquiry could properly establish. This is not so. Onc firm
conclusion can be drawn from the considersble furor cver injection of
hypothctical constructs and intervening variables as unobgservables in
bchavioral inquiry--and here biological or psychological drives arc

exarrles par excellencc as, indeed, are forces in gencral. The conclusion
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is that "unobservables" cannot, in principle, be assigned the status of
empirical matters of fact. They are not the kind of constructs that can 1
be directly confirmed or disconfirmed on the basis of empirical evidence.

Rather, they constitute either formal or valuative elements of a conceptusl

format, a way of representing the world (an objectification) to which we

] commit ourselves provisionally by policy-decision, under the proviso that ]
the admissibility of any such format shall hinge on (1) operational
interpretability and testability in the distinct senses appropriate to
formal, factural, ani vaiuative eiemcits respectively and (2) theoretical
"gain" in the sense of attaining generalized correlations of obscrvables
that are not otherwise achievable. With the concept of drives we therefore

infringe not at al: on the province of the experimentsl psychologist, but

merely pose an alternative way of assigning meaning to his results.

All of this can perhaps be rove readily appreciated when it is re-
called that the attribution of psychological drives is equivalent to
poéiting optimal ~ontrol, maximal freedom, and optimal organization as
idealized criteria of extremalization processes characteristics of
cognitive behavior. Such idealizations patently admit no trace of any
migleading confusion with matters of fact, which is an admitted 1liability
for the notion of pcychological drives., It is precisely for this reason
that our primary formulation of characteristics of the cognitive agent
has been given in a criterion-terminol.zy, i.e., in terms of a zuccessicn
of generalized norms associated witn levels of a hierarchical adaptive
process in which response at each level is the result of sclection under

successively more abstract criteria,
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Only in the permissible sense of posing this alternative conceptual

format--a normative theoretic format--have we engaged in "psychologizing"
and the point of all the foregoing .)lustrative treatment of psychological
drives has been simply a clarification and amplification of the manner in
which the finite character of the cognitive agent entails a philosophical
commituienc to meliorism. This characterization provides the fundamental
Justification for meliorism in its positive sense as a commitment to
"improvability" of the human condition. With respect to the negative
sense of meliorism, namely, that only improvability ratuer than closure

or absolute attauinment in knowing, valuing, acting is open to the

cognitive agent, Brown [9] in his re:ent Laws of Form states our case:

We cannot escape the fact that the world we know is
constructed in ordar (and in suech as way as to be able)
to see itself.

...But in order to do so, evidently it must first cut
itself up into at least cne state which sees, and at least
one other state which is seen. In this severed and
mutilated condition, whatever it sees is only partially
itself .... In this condition it will always partially
elude itself.

... We, as universal representutives, can record universal
law far enough to say

and so on, and so on you will eventually construct
the universe, in every detail and potentially, as
you know it now; but then, again, vhat you will
construet will not be all, for by the time you will
have recached now is, the universe will have [emerged]
into a new order to contain what will then be.

Tn this sense, in respect of its own information, the universe
mus’ cxpand to cscape the telesropes through whieh we, Lo are
it, are trying to capture it, wvhich is vs.




That part of the world (the cognitive agent) which is capable of seeing
the world, capable of mapping the whole onto a part, is capable

a fortiori of seeing itself as a subsystemic whole and mapping that whole
in tu™ onto a part of itseif. From this inward-spiraling sequence

arises the peculiar difficulty of philosophies of organismic systems

and of social-beharioral system sciences. But firem the self-corrective,
self-transforming procedures of this samc sequence arice. as well, the
outward-spiraling compass of the cognitive process as a principal exemplar
of the general process of evolutionary renlization, by which the world

has come to be what it is and is now unfolding whet it can become.
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Chapter 10

EVOLUTIONARY SYSTEMS PHILOSOPHY

The best hope for a supportable advance in systematic philosophy
rests with careful self-cognizan;e regardirg the operations we perform
in philosophica® construction. Explicit awareness is crucial with res-
pect to commitments which institute entrepreneurial control over con-
structive specification and the selection of criteria for an "improved"
philosophical system. In view of the laborious preliminary studies
demanded by this reflexive mode of inguiry, one might be tempted to
conclude that self-cognizance is more properly the despair of philosophy
tﬁan its best hope. An important part of our responsibility will be to

show that, in fact, a very good return indeed can be realized from pre-

paratory studies so obviously costly of time and effort.

EVOLUTIONARY REALIZATIONISM--A PRébIS

In this chapter we move af last onto more conventional ground. The
order of business is an attempt to formalize the structural outline of
a distinctive philosophical system--go far as a coherent and comprehen-
sive scheme of ideas can be drawn from intimetions gained in prior
studies. The sugpestion of double reference in the chapter title is
intentional. We do intend the scheme of idcas as a philosophy of evelu-

ticnary systems. Also we do presume that the philosophical schew~, if
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it is to prove at all durable, must itself comprise an evolving system.
From this section forward in subsequent chapters, the objective will be

to elaborate at successive levels of metatheoretic, theoretic, and applied

development, attempting to expose the philosophical system tc tests for

T T

its serviceability in description, prediction, explanation, and control

of experience.

Our reference to entry onto more conventional ground means that

T Y 3 e

this prgcis will be given in terms of philosophical commitments proper,
that is, in terms of concepts and assertions recognizable as primitive
components of a philosophical positior. The significance intended for
such terms as "proper" philosophical commitments and philosophical
"primitives”" is perhaps nct at all clear. The key notions here are
simply (1) the formality wi‘th which commitments are posed when they are
intended for concerted development and (2) the emphasis on systematic
extension of initial technical concepts, The construction of a philoso-
phical system can by no means approximate the kind of closure that is
possible in axiomatic censtruction. Yet there is a similarity to this
extent: in contrast with the dialectical development of entrepreneurial
commitments, the selection of components for a philcsophical positicn
fixes or "freezes" a system design pro tem. The premises with which we
shall now be dealing are to be maintained with sufficient conservatism
that we can examine their system-capsbilities at length, moving by this

means from synthesis to analysis, from system construction to implemen-

tation--until blocked by encounter with limitations of' the system.
On entering this phase we engsge in tasks with which systematic
philosophy traditionally has begun. Even here, howcver, the vegimen

of philosophy in the reflexive mode dictates further detailing of
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commitments--again, a matter of sharpening the specification of certain
aspects of philosophical construction that have too often been treated
covertly.

The Total Structure of Commitmnents

Table 10.1 presents a categorization of principal commitments and
primary concepvs by phases of the process of reconstruction. At earlier
critical po&nts of development we have found it helpful to preserve
continuity by the use of a resume that is at once a summary and a preview.
So with thié array of Table 10,1, “the list of entrepreneurisl and organi-
zational premises may be regarded merely as reviewing our conception

of "what is to be done"

in philosophical reconstruction and the a priori
policy determinants which constrain the project of system-philosophy
within the region of competence of the cognitive 2gent. On the other
hand, programmatic and operational premises deal with what is to come:
(1) the placement of 2 modal commitment which will be both formative

and regulstive of (2) the operations that traditionally comprise the
opening moves of philosophical constructicn, i.e., the positing of

technical primitive asseriions.

Modal Commitment

The multifaceted structure that we term a "modal" commitment
initiates the formal phase of a trial-synthesis., The ordirzry connota-
tions of the term associate it with a menner of proceeding, a character-
istic way of approaching a task, a regimen controlling the performance
of tactical operations. A more precise development of its connotations
might be based on our prior reference to the "cognitive-semiotic modality,"
specifically, the behavioral capability for symbolizing and controlling

action by construction and monipulation of conceptunl models., Obviously
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a "modal" commitment in this context should be expected to characterize
the mode of conceptualizaticn in general. Such a commitmcnt constitutes
the initial maneuver in formalized thought (analytical as against
dialectical) inasmuch as it purveys a supreme program-directive. This

is to say that a modal commitment is constitutional in the sense that

it is both productive and regulative of a philcsophical "style," Gen-
erally, any such regimen comprises an implicit background feature of a
way of thinking, reraining to be ferreted out by inference as tc those
assumptions that have been made without conscious realization that any
have yet been made. The mere attempt to be explicit here is therefore
an innovative feature of philosophical reconstruction.

To engage in cogniticn is to opt for the employment of one particu-
lar modality among several that are copen to human intelligence; and to
put forward a modal commitment is to be ekplicit about "what goes on,"
operationally, under that particular modality. It is in this sense
that we undertake continuation of David Hume's reorientation of philosophy
toward concern for the nature of ideas and the operations that we perform
in reasoning. In summary, a modal commitment is a deposition concerning
the nature of things thinkable or conceivable, @s well as the nature of
the process of conceptualization. The subject matter of a medal commit-
ment is an account of the origin of ideas, concepts, constructs, or
"things™ in the most general sense of that term. Table 10.2 outiines
the key features of our modal commitment, and we abbreviate the full
development of this programmatic primitive by mecans of the feollowing
statements:

(1) that tihe bare concept of an organismic system constitutes

a schema or format characterizing the structure of con-

ceptual objectifications in general;
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(2) that every novel objectification initially appears as a
1 component of an emergent dual system subject to sciection
in the context o an evolutionary system;

(3) that an evoluticnary paradigm is therefore appropriate for
constructive specification of the process of conceptualization.

Freedom sad Control: Systemic Structure. A conceptual objectifi-

cation is the emergent result of a creative act which externalizes (maps
onto symbols) a novel organization of cencepts and concommitantly
internalizes (maps onto images) a complementiry compcnent of self:
organization--on a trial basis subject to admissibility under cognitive
norms (controls) instituted a priori. 1In order to clarify this cryptic
descripticn, a number of considerations need to be brought to bear
simultaneously.

The general context of conceptualization is the primordial partition
comprising an individual-universal dyad, witi: interaction between com-
plementary components characterized, in part, oy unstructured interaction
in the sense of sheer perturbation. Insofar ss the individual cognitive
agent is capable of (a) identifying apparent correspondence relations
among repetitions of perturbation, (b) synthesizing concepts of "things"
which as unitary wholes may be imputed to be distinguishable and stable
features of an external "world," and (c) mapping these "created" things

(constructs) onto symbolic elementsl of cognitive models, he has the

means of (d) formulating characteristic correspondences between perceptual

1. No prejudgment is intended as to the substentive character of
symbolic "elements." Mere sequences of sensations, subjective images,
covert behavicoral syndromes--in addition to significant gestures cr for-
malized linguistic objectls--are capable cf bearing mesning, The account
of conceptualization above applies not just to relatively sophisticated
cognitive-semiotic behavior, but to infant behavior as well.
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~érsus conceptual entities (objectives, events, processes), and (e)
rreparing--ci this basis--anticipaiory respenses which admit of (f) successec
in the purposeful activities of goal-seeking behavior.,

The process of conceptualization is carried out by a finite command
and control organization (a cognitive agent) capable at best of limited
semiotic freedom and conditional cybernetiec control. Undecidability,
as to selecticn among alternative expectations and consequent actions,
indicates the presence of a rangc of freedom that must be foreclosed by
a higher-order selection {decision) principle in order to yield any
defirite response whatever., The provisional-experimental character of
conceptual objectification entails the necessity of normative control
over selection among objectifications in advance of taking the risks
of actual trial-and-error behavior. Two considerations are particularly
significant here: (1) Distinct dimensions or types of freedom must be
foreclosed at successive levels of decision by principles serving as
decision operators characteristic of each particular level of the pro-
blematic situation--for example, the successive questions: which act,
which cognitive model, which strategy of reduction of experience, which
goals, which terminal values? (2) The reguirem-nt for instituticn of
principle beyond principle entails a hierarchical structure of cognitive
control, each level composed of more abstract and more general principles
than those occurring at lewer levels of the normavive echelon. Since
decision principles st each level must be successively more general
they must decrease in number. A firite hierarchy of norms, ecxtonding
from the level of elemental natural norms to the level of & sinpguler
holistic criterion must ther:fore stand in one-to-one correspondence

with the structure of embedded decision levels (eperational, tact'cal,
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strategic, orgenizational, entrepreneurial). The conncctivity estab-
lished between embedded levels of decisiou by this hierarchical coupling
of decision principles ensures that any sufficiently "complete" concep-
tual. objectification--i,e,, any holistic representation of a decision
situation--will necessarily have a structure characterizel by the essen-
tial compositional property of an organismic system: <inite, irreduci-
ble hierarchical structure with iafimum and supremun terminations.,
Hence "system" is not a concept which applies to certainr objects or
constructs and not to others., It is the concept-schemz or format con-
stitutive of all cenceptualizatsions, of all conceivebie "things.™

It will no doubt be immediately acceptable, intuitively, that
11 things que conceptual constructs presuppose this underlying systemic
structure. Nothing could be clearer than the fact that conceptualization

has the effest of organizing or systematizing, a universe of experien:e

out of a previously "given" flux of unordered, sporadic sensory pertur-
bations. By conceptual objectification the world of perceptual and
conceptal objects (as against a given "substratum existence") is continu-
ally being made and remade, congnitively, as a system ¢ interacting
subsystems. What is not so obvious, though ultimatel; paramount
significance, is the attending consideration: that conc.ptualization
simultaneously has the effect of organizing, systemetizing, synthesizing

a correlative self-system which is at once a determinant 4nd a ccnseauence

of' the parallel nrganization of a world-system. Desnite the apparent
threat of a conuvndrum here, there is in fact no real obstruction. Cog-
nitive agent and conceptual cbjectification respectively comprise

mutunlly constitutive, complementary components of & subject-cbject

dual systom--an element of an aggregated dual system comprising =
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self'-with-exte nal-world. By conceptual object fication a "self," as

well as a “"world," is continually being made and remade cognitively in
terms of progressive individualization, personalizstion, self-realiza-
tion, A holistic representation of any conceivable thing whatever, when
given in the context of this duality, will therefore have a structure
further cnaracterized by additional interaction properties of an organismic

system: dyadic configuration and idiosyncrailic respenze (in part).

Againsi (1) the reductionistic abstraction of "things in themselves" as
outputs of the cogniti- » process presupposed by naive realism, and
against (2) the holis’ c shstraction of "a unitary system encompassing
&1l things" as the output presupposed by absolute iaealism, a comnitmeni
to the modal cemplementarity of all "existants" occupies the difficult
middle ground given by the following concrete generalization. "Things"
are realizable only as mutually constitutive component sy:tems and--in
the case of special interest here--"thingc” are conceivable only as

mutually constitutive components of subject (self)-object dual systems.

The distinction thus introduced with regpect to things that
exist by thinrking (cognitive agents) versus things thought to exist
(external world) is not the irremediable splitness of mind-bedy dualism.
I. is, rather, a "distinctiveness within unity" in virtue of the duality

of objectifier and that which is objectified, i.e., in virtue of their

mutual determination, their simultancous realization, and their relatien
as complements,

Such a commitment follows from the primordial consideraticn that,
in cognition, the world is being regarded by a part of the world whieh
must nocessarily be (held as) distinet from thut complement which is
being regaried. But far from severing all reloetion between part and
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whole, the introduction of just such & aistinction is the necessary

i
1
|

condition for existence of that relation which is mnst significant in
cognition: namely, 2 homomcrphism, a mapping of some reduction of the
whole onto a part. It follows immediately on thi: view of ccognition
that the world will be generally characterized by "becomingness." Just
so far as cognitive modelling leads to conceptualization of newly dis-
tinguishable things as components of sn external world, the cognitive-
agent-with-:onceptual-model now constitutes a realization of a feature
of the world vhich was not "there" previously in any sense except that
of potentiality for subject-object interaction., On this basic pattern,
emergent events necessarily proliferate in a way that ensures that the
world--as partitioned into subject-object dual systems--will forever
remain underspecified by thought, though increasingly precise specifica-
tion cortinue indefiniteily. An implicit aspect of a modal commitment
to dual system as the basic concept-schema is therefore the posit that
an svoluticnary process is the appropriate paradigm for the process of
conceptualization,

Fvolutionary Paradigm. 1In traditional metaphysics the opening

move is usually the proposal of a set of categories. Essentially,
categories provide an originative factorization of concepts in terms

of which all further investigation will be undertaken. 1In & sense they
have status similar to that of the undefined terms of an sxiomatic
system. The significant difference is that categories possess the holis-
tic character of psychologically primitive concrections, admitting of

the unfolding or unpacking of meaning and implication, in contrast with
the elementalist character of logically primitive abstractions, which
constitute modules for construction of successively meore complex objects
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by formal definition, A sharp=r appreciation of the spccial role of a ]

et A

medal commitment can be gained by contrastinzg our approach at this

juncture with the traditional posil of a set »f categore¢al roncepts and

a syncptic view of “"the way thirgs are.”

PR

As suggested by the correspondence of entries in Table 10,3, it 3
is a reletively straightforward exercise to generalize further on the |
basis of an initial factorizatien of evoluiionary rrocess, to secure
idealized notions for a cosmological theory that might be thought to be
impiicit in any view of cognition which ensures "becomingness' as a
% property of all things conceivable. To begin with szome such vie: of
the world-as-object, an organization of formal ccansirvcts capable of
unfolding 217 of ©the sperifiable entities and processes re+lizable in

experience: this approach has an undeniable appeal., We believe ourselves

to be late comers on the evolutionary scena. We recognis- the ultimate
requirement of explaining not only our own subctentive emergence but
that of antecedznt entities :r2aching back towoard the limits of our
imagination, Ve~ are under compulsion to see ourselves come %o be,
spatially and temporallv, An initia., a2ll-encompassing ccrmitment that
admits of anything at all plausible on this order will perbers always
exert its atfraction. The hard ccnclusion which mact © - Maced, however,
is that this version of initial commition' is indelensinly prematare
and prejudgmental in philesophicnl constructicon, [ cosmeleogical theoory
is, first of all, simply the most generzl of cbject thecrie=, Despite
any satisfaction we may tzke froui a locse invression that a formal-ideal
overview of the world can be used to gencrate the wctunl trajectory of
a substantive evolutionary history, nn such objectivict construction

can properly hold the status of ¢ feoundatiorai comaitment. Tmpate what

10-10




Y TR T L e R R s TP &%

soisAydejapy jeuoljipes] 10 dAIJRUIDY|Y ISIAIORIqO @yl € 0T 21qed

uoljezijeay jewixep
9jdiould j jewanxy
"Suo|oH a3eBnluo?

X14JBJ\} UOIEZI|EMOY

SNX3N |BSJAAIUN-|BNPIAIPU|

(AL2jowso) Jardwy)

S3140931VI TTVOISAHAVLIIN

uo1433149 913510}

$S9204d U0I}D3]3S

1u-13

sjue)sIXg Wiabiowy

$S9004d IAljeIauak)

92UdSIXT WnjedIsgng

(uo13ez140708 )
NDIAVIVYd AdVNOILNTOAZ




timeless, immutable, universal properties we will to cosmolcgical pri-
mitives, their admissibility as cenridence-bearing constructs will still
be subject to yrior metatheoretical commiiments and these, in turn, will
be derivative {:~om some characterization of the cognitive process.
Cognition, as process, has a primacy that is categorical. As Hume
observes, everything will finally be "judged of by its powers and
faculties." So even with its own output. From this consideration stems
the basic requirement for philosophy in a reflexive mode. Cosmological
hypotheses constitute, at most, retrodictive theories which may tend to
vindicate primitive commitments; but the foundations of the cognitive
enterprise can never be other than contemroraneocus with the ongoing
deployment of the cognitive modality. Our "beginnings,” in this sense,
must always be found where we are.

The content of a modal commitment, in contrast with that of a
traditional metaphysics, does not comprise sny categorization of rezlity,
such as that abortively cxplored in Teble 10.3 (The Objectivist Alter-
native of Traditional Metaphysics). No cesmological theory, no synoptic
hypothesis about the character of the world as object may legitmately
be attempted in advance of ontologiceal, epigtemolugical, und axiological
commitments--since these are cons.rued as dircctives for the formulation
of object theories, Instead, a mcual commitment consistc in an initial
factorization of a primitive procecs of realizntion (as against on
objective "reslity"). This factorizntion, in its essenticls, distinguishes
the followins formal, functional, ana nc mative aspects (precisely the
ron-substantive ospects) of that mode of ro-lirnticn by which all existants,

as cognitive cbjeects, are vresumed tc come into being:
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(1) characteristic structure: configuration of system as a
hierarchical interaction-dyad;

(2) characteristic processes: iteration of (a) the generative
process of conceptuzl objectification ard (b) the regenera-
tive (control) process of selection among 2lternative objec-
tifications;

(3) characteristic norms: a holistic collection of criteria for
admissibility of objectifications.

As expanded in Table 10.2, this factorizaticn decomposes the process of

conceptualization intc {1) the ongoing activity of a= individual cogni-

tive agent, as correspondent to a-uriversal complement, situated in a
context of interaction impcsing (2) a flux of perturbations thet iz
encoded or patterned in accordence with species-specific modes and ]
characteristic degrees of decidability and freedom to yield (3) dual
systems as objectifications (subject-object, self-o'her, system-antisystem)
subject to (4) selection among alternatives foi admissibility with
respect to (5) a holistic set of norms subsuried under the supremum-
criterion of optimal cognitive organizaticon (maximul realization).

It is to this complex, in effect, that our modal commitment
assigi  the ordinary language term "cognitive process." The service ;
of' this complex is to denote the schema which will be entailed, as a
whole, in comprehending the meaning of a reference to 2ny "thing"

whatever (formal, subctantive, or valuative) as existent, actual, real,

conceived, perceived., The most notable feature of this commitment, of
course, 1s that the process ol conceptualization is construed as an
emergent process, an evoluticonnry process of realization., Since con-
ceptualizations ultimately are subject to tests for admissibility with
respeet to the total hierarchy of copnitive contro’s, this hicrarchy

prcduces an effect directly anelopous 1o evolutionary selection by an
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"environment"--in the sense that it selectively admits alternative con-
ceptual objectifications, permitting cnly relatively durable conceptuali-
zations to "emerge" as successively dominant (locally optimal) forms of
cognitive crganization. Two important consequences of this commitment,
at the level of cbject-theoretic construction, can already be anticipated:

(1) that successive mecdifications of the selective system of
decision principles can be viewed historicelly as constitu-
ting an extra-biological lineage of emergent rational pro-
totypes--the warrantability of each prototype depending
upon the adaptive renge (hence, viability) it confers on
the particular psycho-social-biological systems that utilize
that novel mode of adaptive control;

(2) that the formaelism of mathematical duvality will admit cf
interpretation in exvlicitly psychological terms, i.e.,
in terms of a correspondence between perceptual-conceptual
entities and operations of cognition and formel entities
and operations of mathemstieal analysis (conjugate spaces,
adjoint functions, syr*-m-antisystem formulations, and
primal-dual modes ol © alysis in decision moking).

The overriding significence of this modal commitment, however,
rests with its programmatic character, with its overall <ffect as a
directive to the operations of philcsophical system-building. In sub-
sequent chapters it will be seen that philosophical commitments (in
the traditional sense of technieal premises) arz, in every instance,
shaped by intention to accommodate this vie& of cognition as a process
of evoliutionary realization.

Philosophieal Commitments

While there exists no generally accepted paradigm Tor the strue-
turing of a philosophical position, 1t hes long been rccognized that
systematic treatment of issues or "problems" associsted with the funda-
mental concepts of existence, knowledge, valus, and action constitute
an appropriate framework., Technieal divisions of philosophical inguiry,
appearing as headings in the Tollowing outline, arce compartments that

10-16

-




have been constructed around just these issues, It seems reasonable
to «mploy this compartmentalization as a plan of presentation, even
though its use immediately requires a qualification: that strong inter-
dependence holds among the components of a philosophical system--in
contrast with the independence of component axioms of a formal system.
Being, hecoming, knowing, valuing, and acting do not admit of isolated
treatment. Yet there are distinet features of the primary theme of
evolutionary veali-ation that can be purcued effectively by divisions.

Tt would accord-well with the ideal of elegance, ot course, it
the essontial content of the foundational premises in each division
could be compressed into a single characterizing statement. However,
no way has been found to achieve z:y such encoding idees that is not
seriously misleading. (This failure is perhaps no loss at all to communi-
cation, since cvery attempt seems to yleld a result so cryptic as to
rival the sayings of an oracle.) ILeaving the content of philosophical
commitments to full development at the length of successive charters
on metatheoretical and methodolupical tevics, we provide here a mere
directery. With each technicel division of inquiry we associete, in
Toble 10.L4, a designation that is at least descriptive of the philosophi-
cal commitment--the philosophical position taken--in that sector; and
we append to this suggestion of content brief references to (1) the
central problem and respons~, (2) the subsequent section in which commit-
ments central to that position have been developed, Finally, the rudi-
nentary {low chart of Vig. 10.1 traces the stages by which the project
of philosophical reconstruction moves toward modification of inquiry

snd vractical action,
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TECHNICAL PHILOSOPHICAL REFERENCES
DIVISION COMMITMENT (1) Central Problem and Response
(2) Developmental Section

(1) Reality: imputation of existence on the
asis of testable objectification in the
context of a reduction; general theory of

i e

Ontology Provisional Pluralism specification and composition of "things"
as enduring objects. i
(2) Metatheoretical Innovations--Ontological 1

(section immediately iullowing)

(1) Knowledge: theory of cognitive control;
selection among alternative cognitive
Epistemology Conceptual Relativism models by canons of rationality.
(2) Chapter 11. Metatheoretical Innovations Il
--Epistemological

(1) Value: adjoint functions as value functions,
mathematical formulation (perturbation threory);
principle of invariance; hierarchy of norms
as regulative of avaptive response.
(2) Chapter 13. General Yalue-Decision

Theory and sections following.

Axiology Evolutionary Realization

(1) Action (inquiry): objective v. normative
method; complementarity and unification
Methodology Modal Complementarity via formal duality; analogical conformity;
uncertainty principle.
(2) Chapter 12. Methodological Unification

(1) Action (practice): optimality in practical
decision via convergent embedding of decision
models; resolution of conflict; measures of
effectiveness; adaptive range as measure of
viahility.

(2) Chapter 14. Optimal Organization

Praxiology Organizational Meliorism

Table 10.4  Philosophical Conunitments--A Directory
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METATHEORETICAL INNOVATIONS—ONTOLOGICAL

AN ANTHROPOCENTRIC PREFACE

In large measure, the most intractable problems of Western
4 philosophy éan be subsumed under the ccunter themes of disparity between
idealism and naturalism: the dichotomies of mind versus body and fact
versus value which have issued from radical alternative attempts to
view the world either as independent of, or as dependent on, the con-
ceiving subject. It is clear enongh that the cognitive agent, existing
somehow in tension bet&een the obsistent character of sensory experience
and the insistent character of ideas, holds the key to anv possible

resolution or synthesis. It is for this reason that we have not hesita-

ted to make the task of characterization of the cognitive-semiotic
process central to philosophical reconstruction and to run close risks,
knowingly, with regard to the dangers of psychologistic commitments.

Because interdependence of subject and object, fact and value, mind

and bedy is a fundamental ground that stands under necegsity of vindi-
cation by thc total outcome of reconstruction, we shall do well to
introduce the treatment of a thcory of objects in reneral (ontology)
with special consideration of the (psychologically) crucial tyves of
entities that we term "self" and "objcct,"

The Self-Concent

The act of concentualization is two-dircetional., An act of
objectification is alsc 2n act of subjectification, since both are
necessary for meaningful interaction. The concept "self" can have
meaning only with respect to a set of objects related to it by the con-

ceiving act, An isclated "perceptron'--without a history of discriminatory
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interactions with something "other" than self--could not conceivably

attuin the Cartesian premise, Cogito, ergo sum. The existential

wvarrant of a self can have only the same weight as that of the class of
external objects related by the self.,

A theory of "reality" developed from a purely objectivist view=-
point will necessarily miss this essential duality in concept attainment.
Further, any satisfactory theory of conceptualization must entail a
process of cybernetic optimization internal to the cognitive agent.

If a creative act involves the modification of objectifications, and if
self and object always occur as a complementary pair, the act of re-
objectification will involve a corresponding partial metamorphosis of
the ego. The subjective self--as a connected segquence of seli-object
interactions--will not be connceted te this part of the self {(as re-
subjectified) whenever the external world is re-cbjectified. Fortunately,
only part of the objective world is re-objectified at any given time
and a thread of continuity can be maintained with respect to a single
ego. However, there can be no self awareness of a creative act, since
ne correspondin;: component of the self exists with respeet to a novel
objectification during the process of its construction.

This viewpoint introduces an hypcthesis concerning the elemental

psycho-biology of the cognitive apent: that cormitive behavior ie

chiracterized by a tendency toward mini-iizatiorn of the interna2l cvberne-

tic capacity committed to storase and oneration of the revertoirs of

prograrmed respenses.  Related to this drive toward cyberrotic freedom

is the tendoney of the self-comvonent of the cognitive s+1f-object dual
tovard egocentricity, that is, towsrd one seif. Sinec progrescive devel-
opment of cognitive orpganization townrd comproboncive secope preovices a
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contiguous array of overlapping operational programs, it theredby provides
a basis for identification of the self component of the self-object dual
as a connected set constituting the (integrated) self. Conversely,

the concept of self provides a corresponding basis for a2 connected set

of objectifications as a2 concept of the external universe,

In any discussion of tendencies or drives, this classical issue
is inevitably raiscd: Does the self possess freedom of the will? The
viewpoint implicit here is (1) that freedom is attributsble only with
respect to levels of decision and (2) that it can extend only from s
here-now situation over a limited region of svace and future time.

The traditional antinomies associated with free will versus deter-
ministic hypciursos and therefeore empitied of mesning with regard to
remote states (timewive or spacewise); they are equally subject to unde-
cidability in view of cumulative uncerteinty or lack of specificebility
as to predesignation of remcte cons=quent states. From the perspective
of a hierarchical range of decisicn levels, Turthermore, the traditicnal
grounds of debate are weakened by indifference consideraticns, Suprose
that, 2t a given level of decision, there exists o policy which selects
a unique course of action at the next lower level, The deeisien moker
will ve constru=d as engaging in a normative con’rol proeess in spplying
this higher policy within his span of conircl. To an external observer
the behovior of the cognitive agent may cervainly be interpreoted as
governed by a deterministic choarecteristic response, But, alternatively,
the cognitive agent moy be viewed ss execuling ¢ free choice vnder come
gelf-instituted criterion, Tndeed, the extrrnnl obscrver may tokx- this
vicw even for the "behnvier” of inanimate ohjectz, e.g., the "freo"

fall of an object in a gravitational Tield chnrocterised as catisfying
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the normative principleof least asction., It is fruitless to debate the
question as to whether an object system is "truly" free when the conclu-
sion can be manipulated by relative reference to hierarchical levels

of organizational control. Whenever a normative theory may usefully

be employed, the object system--animate or inanimate--may legitimately

be imputed to possess some degree of freedom nver some range, even if
this is nothing more than an undertermined multipli=r in an abstract
system model. The application of @ higher-order norm as an optimizing
principle will absorb this degree of freedom via selection of & unique
act within the permissilbe (free) range. The institution of normative
principles at successive levels of decision on the part of a free-will
agent leads necessarily to a pyramidal structure terminating in scme
unigue criterion (supremum principle), since principles at successzive
levels must increase in generality in order to legislate cver conflicting \
lower-order principles. Responses selected under such a format of
self-organization and self-contrecl will therefere 2lways be inteyrpretable,

in principle, as deterministic under sufficicntly detailed redefiaition

of elemental specifications for initial conditiens and unifermities
("natural™ lows), This is true simply bocaﬁse "determinism" and "unique-
ness of controlling principle” are synonymous,

The hypotheses of determinism versus free will--on the basis of
formal considerations alcne--have identical claim as formulalions that
can be brought under indifference conditiens. On the practical ground
of feasibility and fruitfulness in behavioral inquiry, however, Aistinc-
tion is easy and proference between them is cbvicus., As the cbjectivist
view in science has rightly mointained, it is neot necessary to censider

normative aspects in experimentsl study of behovieral syalems.  Yet the
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evidence is now undeniable that an adamantly value-free mode in behavioral
research is infeasible. The characterization of whole organisms, not

to mention societies ¢f organisms, which is admittedly possible in
principle in terms of strictly observable measures, is blocked in practice
by the near-incredible complexity of the task of composing innumerable
isolated relationships (of & "sufficiently detailed” characterization)
into a coherently organized specificatior of the whole. An alternative
theoretic approach which imputes, to selective systems in general,
self-determined (free will) institution of normative principles of con-
trol has a claim to feasibility which the overburdened enterprise of
objectiva inauiry cannot match, The advantage of a normative characteri-
zation of the behavior of adaptive systems (as goal-seeking self-systems)
is that sufficiently "complete" system specirication is far more readily
ettainable than by use of the abstract deterministic format. The task

of specifying innumerable independent cause-effect relations and intract-

able details of clemental interactions reduces to a manageable projoct

of specification in terms of (1) 2 single value-function with constraints

and (2) a unitary system model connecting decision parameters (policies,

¢ strategics, prograns) relevant to adaptive self control (optimization)
of overall system performance,.

The Object-Conecent

Seif and object, like primal and dual, have similar formzi pro-

perties rather than cne-to-one conformality. Althourh the structurc of
self and of universe do not have one-to-one correspondence, the formal

generalities rcoeognized as nppiicable to the externnal werld will have

subjective counterparts. (A generalization of the leisenberg Uncertainty ;
Principle Tor subjrctive conctructe will ultimntely hove grent significonce A
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in this sense.) As an immediate example, consider a cognitive criterion
that we shall later develop under the term "ontclogical parity'--literally,

equality of mode of existence--which constitutes a generalization of

present day physical conservation principles. If the verb "is" or the

1"

formal symbol for equality "=" be taken as deroting eristential
equivalence, then the elements A and B must have the same determinants
an "A is B" or "A = B." In whatever mode of existence an object syste
endures, it will evince some corresponding conservation principle. The
meaning of "exists" connotes some finite endurance, otherwise there can
be no conceivable means of warranting the existence of the object. The
point of these observations is that every object must be construed as

a factorization of some subject-object relation, rather than as a
thing-in-itself, a completely closed system. A meaningful noticn of
"elosed system" admits only of isolation with respesct to some existential
property, not with respect tc 2ll existential properties. For, in the
latter case, there could be no sensible reference to a closed system.
All conclusions would, by stipulation, be untectable,

Put in &nother way, existe.ce is determinsble via interection;
and in the absence of interaction thcre can be no confirmaticn of
existence. The beoing of any object, of any "thing" whatever, is deter-
minable in its becomine, This is the basis of Heisenberg indeterminacy.
Manifestation of exictence admits of some change in the properties of
the cxistant, Otherwise there can be no interaction, hence no & sreness
of existence,

We have endeavorced to establish three points:
(1) Attribution of =ny properiy of axistence presupposes the

stability of some "holon" (some ontity as s unitnry whele)
througheut the ~onrse of ovents frem antecedert sints o
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consequent state such that a basic conservztion principle
is estatlished with respect to that property.

(2) Determina.ion of mersures for exiscential propertizs will
necess:orily involve some A~gree of u.certainty, since to
quantisy them is to he ipvolved in int raction with them,
thus admitting cT a change with vespect tu a given preoarty.
The concept of cinsure for identification oi 2 holon mesv
therefore be modified to mear quasi-rleoiure, i.7,, the holen
is assumed stable o. tween onr 1itaractions with it, FEquiva-
lently, the giwven proper.y is assumed to endure betwecn che
‘nteraction. establishing antccedent and consequent states,

() “he entity of closure (the hoicn) may t
extrospectively (as an external obJent) or
(as a component of th» self),

tituted either
ntrospectis iy

ns
o
2
i

Here w2 encounter the central problem of the concept o the endur-
ing object., The meaning of "enduring cbject” will later be developed in
terms of distinct sets of inclusive versus exclusive "aescriptors.”" One
set, which we snall refer to as "identifieirs," consists of descriptors
of 1dentity that permit the formabion ¢ classes or "species"l of' com-~
pozite pereepts., Every realization ci1 a 32t of this type will lave
measurcs which, =aspective t¢ eech descrintor, are idertical; thus a
set ol identificrs establishes an equivalence class, But if every mem-
ber of an equivalence class has measures Jhich are thoe came in every
respect, it is iuposuitle to discriminate amons members of the rlaoss.,

So far as uny test is cencerned, all members, being indistinguishable,
are the came menher; that i3, earh cquivalence eclngs--so far forti--
could have only one mmber, Objectifications constructed on the basis
of identifiiers alone are deficient in virtuc of their reoductionistic

o

cha.acter, as will coon be dis~overed by the ~hild whe has nttained,

1., The torm "specios™ i1s used here to supgest the task of tayoncmic
elacsification, vhich we resdily recopnize s a2 difficult problem in
biological cystemrtics, and its counterpart ot the level of initinl con-
cept attainment--whore the conctructivist neopeet of tho'ffrthWJ* Nrocess

is obscur -1 by our ack of fw:rencss c¢f commituonts in "pereoptunl
atemntics,”
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say, the capability of identifying Sarta Claus but errcneously supposes
that the Santa Claus figures encountered in several locations are the
samrindividual. (An alternate mode of naive cbjectification would bte
ineffectual in virtue of massive redundance: namely, that ceach instance
of a composite percept be regarded us establishing a singleton class as
a species sui generis. This mode, if it is aver employed ia fact, is
presumably discarded in the early infancy of the coguitive egent.) An
adequate mode of objectification clearly will entail the employment of
descriptors of a second kind that we shall call "discriminators." A
set of discriminators permits mutually exclusive specifications, hence
unique distinctions, among class members that sre equivalent undier a
given set of identifiers. As 2 rudimentary example, one may define a
set of identifiers characterizing ball bearings of a given size znd then
discriminate individuals on the basis of temporal and spatial measures.
The crucial service of the endurins object concept is that of
instituting a serviceable and warrantab®: reduction of demands for holis-
tic characterizotion and responce (informotion processing and cybernetic
control) imposed on the cognitive zgent vy continual enpagement in
interaction with 2 changing envircnment, The roie ol the endurincg cbject

is that of composition or synthesis, Ag enduring objects, whole scauen-

ces of interaction ~vents are efficiently ropresented in tormn of trans-

formaticns of .iisecriminatcrs) which 2re invariant with respect to a

-

sufficiont subset of identifieras. In the boll benring exanple (abovc),

our cxperience may consisl in a scauence of interactions suveh that from

event to event a projection of a particular ge-metrical fipgure enduren

—

as the identivier, differing only as to tvansletions in space (chanpe
of discriminstor). Tn employmont of the ccuneept of £n enilurin- chject,
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the cognitive egent constructs a contiguous transformation in the
discriminator--a transformation which is conservative with respect to
the identifier. When this basic formet is applied to more difficult
versions of concept atiainment covering the evoluticn of adaplive bzshav-
iorel systems, it will be seen th2t being and becoming, for any enduring
object whatever, stand in complementery relationship.

Ontologicel Innovetions

The following assertions can be presented az an outline cof

innovstions which, having been merely brozched in discussicen so far, now

-require development in a general theory of the specification ani cempo-

sition of "things."

(1) A "thing" is an operatce which maps & functicn {(Cefined over
the whole of a peremptory perceptual space) into @ set of
propertics admittine cf tests by a ceognitive agent.

(2) Several overaters independerntly factorize the functicnsl
whole into orthogonal properties.

(3) An individusl thing is denoted by 2 coilecticn of euentifiers

over the independent rroperties such %3t each individual
thing hos some dirference in its quantifiers,

(1) FEvery quantifier has a conjugzte.
jugoate (er anti-thineg)

which is producibl. by replacing each quantifier by ite
conjugate.

(5) For every thing, there existe 3 conj

(£} The collection of set ?OmDrinW” 1"‘ combhinaticns of qunn-
titiers and congurnv is "complete,” 1.0., any situstion
which can be described in iovms of thn oririnal hr]1st10
function can be deseribed cquivalontly as a2 combintticn of
"things.,"

(7) Thore are indefinitely muny ways o fmeterize--hence to
discrimintte thinrs., Ve soek tiut complote cat which is
optimnl with respo-t Lo cybornctic rovreoasiytntien uni pro-
cessing. Thet 10, we seel fo factorize ¢ long "pitmec of
natural clouvage,” wlonp surttces of weok intorscticns
{such surfaces erpressed, as curpested belew, in o Torm of
the holistic funetion achieve? by mn appreminse iransfermaticn).

iu=28
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(8) The operation of producing a thing-quantifier is such chat
the quantifier constitutes a measure subject to some opera-
tionel test procedure, The set of quantifiers that indivi-
dualize a thing must all be testable measures of the same
class.

(9) Formalization in terms of holistic functions (e.g., the
Schrodinger wave function, or the ordinary prebebility
function) having degrees of frecdom corresponding to
measures that are not extrospectively testable may, never-
theless, be admissible--provided that such degrees of freedom
are formally "absorbed” by application of the operator.

(10) Truth-measures for the warrantability of distinct ontologi-
cal types of object-constructs are determined by the charnc-
teristics of the relevant thing-generating operators.
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A gradual transition is obvious in the summary list of assertions
above, a transition from initial emphasis on the concept of existence
to emphasis on ~onditions for warrantable knowledge of existence. This
is evidence of what was forewarned: +1hat the interdependence of philo-
sophical commitments will not allow any strict ccompartmentalization to
hold, This transition from ontological to epistemclogical topics will
be seen in larger scale as the following theoretical development brings
out the necessity for a corresponding renovation of the criterion
"true." This renovation is undertaken in the opening sections of

Chapter 11 under the topic of epistemological innovations.

THEORY OF THE THING

Whenever we are able to fit perceptual data into a category
holding over a class or kind, we thereupon consider an experience
"explained," ir th2 simplest sense of that term. Yowever, in order
to have any citegorization of experience in the first place, there
must be somz "theory of things" to provide corcepts and relations.
Thus, the question naturally arises: How do we originally construct

the theory required for organization of experience? The motif of
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philosophy in the reflexive mode is again realized. The provisional and
iteravive aspects are dominant. When first encountering experience, one
must introduce—perhaps at random—some theory, no matter how rudimentary.
Then this theory and its concepts car serve as a provisional basis for
interpretation. Wren new experience is met, the theory is checked and
validated or found lacking and modified, then the process is repeated.

In this way the basic theory is under constant revision. Sensory
maturity corresponds to the stage when an individual has developed a
thoory which explains most experience. Thus, an adult can quickly and
efficiently interpret experience by searching through his vast collection
of constructs and conceptual relationships.

For example, the experienced driver can "understand” highway lights
at night in terms of his experience with traffic patterns, road structure,
etc., whereas the neophyte must truly struggle to "find" meaning in the
seemingly disjoint maze of lights.

Let us further examine the process of construct introduction,
especially that corresponding to quasi-permanent objects. Whenever we
introduce a construct that corresponds to a substantive objectification,
there are certair characteristic attributes that this construct must
possess. If we are to speak of a substantive object (a "real" thing)
there must be a quality of permanence or endurance sco that an identity can be
established. If a single scnsation is received and never repeated,
then we do not, and cannot, speak of an associated object. Conversely,
if we receive a ~equence of sensations, a2ll correlated with a single
objectification, then we speak of the enduring object, the thing.

However, it is not necessary that every aspect of the thing endure—if
it were, there would be very few thinge. All we require is that some
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"important" identifying aspect or property remain so that identification
is stiil possible. To illustrate this, consider the Nile River which
is today considered to be the same river as bore Cleopatra's barge,
although it is filled with different water, flows along bLanks with
different earth, cutc different channels and has constantly changing
currents. Despite these Cifferences, there remains enough to identify
and establish a connection with the ancient waterway. It is this
connectibility that is crucial. If we can devise a transformation that
relates the sequence in a way that permits identification, then
the "object" has endured. Of course, there must be a simplicity or
reasonableness to the connection. Thus we accept the aging of
individuals but not the sudden and discontinuous transformation into a
new being. Julius Caesar grew oider but never became Brutus. In a real
sense, the transformation involves a pattern recognition, or more
precisely, a pattern creation to link the flickers of sensation.

Thus we see that it is not necessary for any aspect to remain un-
changed, only that some identifying characteristics can be
connected, past to present, by a transformationof sensations as if a

*
unitary object endured throughout the interval between cbservations,

* In this way, we handle the philosophical puzzle about the existence

of the tree outside the window when we turn away and then back again.

The two flashes of experience are ccnnected by a simple transformation

that ccnsiders the tree to have endured between observations. Note that
this connecltion is nct logically necessary because we can never demonslrate
that the sensations wouldn't have drastically altered just when our backs
were turned. However, it is a simplifying assumplizn of tremendous
elegance thal leaves more cybernetic capacity for cognition. Thus ve
invent a "continuity" to connect.
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This connection can be vague and the identity questionable if the time
interval is lcong. For example, that overweight, bald man can only be
connected weakly to the bright young schoolmate whom you remember
There is an aspect of this general problem that must be discussed
at this point. The only way one system can "know" of another is by
interaction which necessarily involves change. Thus, there must be
change for there.to be awareness in a system. Time is a concept that
counts the number of fundamental changes or events and we operate by
making reference to this "objective" measure. Therefore one is tempted
to declare that all systems develop in a pulsed or discrete manner because
elemental interactions are discrete. Further, since sense organs can
onity transmit signals at finite rates, there appears to be no possibility
of continuity. However, this conclusion is of partial validity because
it assumes an external observer's viewpoiﬁt. To an individual, time
appeurs continuous because awareness occurs conly during change; hence
one is continucusly aware. This dcuble description will be repeat.d
throughout our analysis and is a reflection of a basic complementarity.
Thus the outside or extrospective description of a CA is cne of
discrete discontinuous evolution, whereas the introspective version is
of continuous change and development.  These two descripiions are not
in contradicticn but, rather, offer complementary de:criptions of
fundamental events. One can only gain full understanding by considering
both perspectives. There is no "real" answer, only a description from
a given vantage pcint or reference frame. We are again encountering
the philoscophical relativism that so thoroughly permeates oar discussiosn.
Let us elaborate upon the cxtrospective description of discrete

changes. It is important to realize that the pulsed interaction 3s
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not the result of inattention on the CA's. but a fundamental characteristic
of our sensory equipment. We cannot have a continuous perception

because our transducers only transmit pulses of information. It is our
cybernetic and interpretation center that connects the points and

smoothes them into a continuous line. Consider the behavior of the human
eye in conjunction with moving pictures., The pictures are flashes but

we see continuous motion because the mind connects the flashes by an
identity preserving transformation. Again there is no "proof" whether there
was a different signal between received flashes. We view this discrete
interaction that is smoothed cut to a continuous form as a conceptual
paradigm for all such extrospective interaction. The continuity is a
transformation that takes us from one discrete impression or framework

to ancther. This interpretation will also have important implications

for the idea of mathematical continuity.

Specification of 2 Thing

The idea of some "aspect of a system or thing" is still vague and
we must examine it morz carefully. By aspect of a thing we refer co some
property (construct-concept in a theory) that permit. us to specify the
object. Thus, we seek a formalization of the specification of an object.
In this discussion we shall understand the term object to have its most
general interpretaticn., There are formal arnd valuative objeets as well
as substantive objects. Thus, in mathematics, a function F(x) such
that, ..., is a formal object just as a large chunk of granite is a
substantive object.

The only way to specify a substantive object is to indicate what
the response would be tc a measurement interaction. These reactions,
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vhether potential or actual, were traditionally considered to be mani-

festaticns of iiherent and intrinsic properties of matter. We now

realize that the prope 'es do not inhere solely within the "external
b system," but arise within the context of an interaction. There is a

primitive and irreducible dyad. A theory groups imweractions and

P reactions together by the introduction of concepts and theoretiéal

b interrelationships that connect them. Thus different measurements can
examine the same general characteristic (constructed) and the brcad
concept subsumes th2 entire class. Energy is an example of such a
concept. We shall use the term descriptor to refer to these concepts that

' For example, in a

are used to characterize the "behavior of objects.'
census which views people as objects to be characterized, typical
descriptors might be sex, age, weight, etc.

However, a different context or realm of objects, requires
different descriptors. Thus if the objects under discussion are elementary
particles, then the above descriptors are devoid of meaning and are
replaced by charge, spin, mass, etc. Thus the characterization is
strongly dependent upon the context which is determined--and sirmultaneously
determines—the descriptors. (We shall return to the idea of levels
of objects later on.)

Qur earlier discussions have shown that the same general
considerations are alsc relevant for formal and valuztive 2bjects and
we shall use the term descriptor in this larger wense. If we are

dealing with formal cbjects, then the descriptors are correspondingly

chosen to operate in the formal domain. For example, the objects of

a vector space could have descriptors such as norm, inner product

with some fixed vector, etc. Therefore, we shall restate our cbjective
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for thir section as a study cf the relationship between objects and
their descriptors.

It is important in any discussion to be clear as to what are the
objects, and what are the descriptors. If we enumerate a set of
descriptors then they are the only ones to be considered. If U is a
system of cbjects x,y,z,..., with descriptors {D, ,D,,...,D,}= §, then we
cannot introduce another D, ¢ 8 to be used to distinguish two objects
in U. In U—i.e., from the perspective of a U inhabitant—there is only
®, and the objects that are diffe;entiated by D; are viewed as the same

object. This is not the result of stubborness or refusal to face facts,

but the result of a lack of capability or rescurces for resolution. For

example, two stones of the same size and weight that appear identical under

ordinary light are indistinguishable as to material ¢f constitution.
If however, one introduces ultraviolet illumination and then cbserves
a difference, he has expanded his set of descriptors # and changed U
into U'. The feilow without the ultraviolet light isn't being foolish—
he literally cannot distinguish the two. Note, the cbserver in U could still
see two stones becausc he had the descriptor "position." However, if a
list of properties were constructed that only included appearance nnder visible
light, size, weight, etc., but not position, then only the list, one
would believe there to be but cne stone—and he would bz correct. 1Iin
his system there is one store. It is importart to realize thai we do not
generally have access to this privileged vantage point and must learn to
operate within a system—-we cannot go outside ourselves for purely
cojective assistance.

Let u. formalize these ideas of object sets and descriptors. Much

of the discussion will seem to be set-theoreiical but the formulation
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is more general. It is only that much foundational work in mathematics

deals with the problem of set membership and set existence which is

closely related to the idea of onject specification [1-5]. f
Let us consider a collection of objects, U, containing objects

denoted by x,y,z,... . These may be formal, substantive, or valuative ;

objects. The nature of the descriptors would be different, but the

general method of specification is common to all things. How we got

the collection is a nontrivial probiem that cannot be simply answered.

Mathematical Digression

The early set theorists, e.g., Cantor, assumed the validity of the
axiom schema of abstraction which declared chat given any condition T,
a set d could be defined as the set of all x satisfying condition 7, in
symbols, 3 = {x: T(x)}. Our earlier considerations regarding tests
for admissibility would have led us to reject such an unqualified schema
as potentially ambiguous. And, the various antinomies demonstrated the
unacceptable nature of the schema. To resolve the paradoxes, two general
approaches were focllowed. Russell and Whitehead chose the more profound
route and introduced restrictions upon the conditions for establishing
sets. Their theory of types provided a hierarchical structure that
stressed the relation aspects between a set and its elements. If x is
an object of level or type i, then it can "belong" to a set of type i + e
In this way, the vicious circle difficulties are avgided because self-
referential inclusion cannot arisel 6 1.

However, the general theory of types is a complicated and difficult
structure which does not satisfy most mathematicians and a different
route vas chosen. Zermelo and then Skolem and Fraenkel, chose to

sidestep the whole problem by letting the sets and cbjects be undeflined
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and the € (or membership) relation be primitive [2,3]. Zermelo first

introduced the concept of "definiteness." A predicate P is definite

if by using the basic relations, axioms and logic of a system, P's
validity or .nvalidity can be decided without arbitrariness. Then the
axiom of separatins out states:; if a predicate P is definite V x € M,
where M is a preexisting set, then 3 M, CM 3O M, = {x: x €M and P(x)}.
This retains the flavor of Cantor's axiom of abstraction but a-oids the
contradictions by assuring the preexistence of the set M. Hence, Zermelo
incroduced a fcorally consistent schema, but it fails to satisfy certain
fundamental questions, viz. where did M come from and how was it generated
and hcw do we recognize whether an element, is contained within a set.
There have bezn subsequent refinements to this theory, but they avoid

the questions just enumerated. Fraenkel clarified the ccncept of
definiteness and introduced equality as a primitive. Von Neumann changed
the emphasis from sets and their members to functions and their domains.
He introduced a greatly weakened version of the theory of types by a
simple stratification of his objects into two interpenetrating layers.
Bernays served to bring the Zermelo-Fraenkel and von Neumann formulations
into closer hasmony and prcvided a unified theory [7,81,

However, these men all avoided the difficull problems of set
menbership and how do we establish the initial set or universe of
discourse.

Since we believe that mavnematics is a rational system that is
generically similar to olher such system, e.g., physical science, we
believe that it has concepts that change and evolve. They are not
absolute. Even the forms of logic are nol immutable and are open to

alternative description and interpretations. Thus, if the concepts and
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foundations of mathematics are subject to change and revision, then one
must expect a set of admissibility criteria. In this way, as in physical

science, one can impose certain a priori constraints upon the acceptable

constructs. These constructs are the invention of man, not the discovery

xR

of some objective fact or truth. Mathematics is not exempt from the

philosophical analysis that rendered the objects of physics less

e o At

independentiy existent. Thus, for us, mathematical discovery is as much
creative invention as it is anything else. Thus, the mathematician is
not free to create systems with arbitrary properties, but must

subject these systems to examination in order to check for consistency
and clegance. The objects of mathematics areformal objects so they

need not satisfy the entire battery of tests, but they must satisfy the
formal tests listed elsewhere, Consistency is necessary for mathematical
existence; that is why the antinumies were such a threat to the very
structure of the theory.

At this point, let us pausc to note that mathematics too is context
depcudent, provisional and relative, just as are all other conceptual
systems. The resolution of the paradoxes was not unique; we have described
two quite ﬁifferent formulations, each of which is satisfactory. Both
yield a set thecry that is adequate to serve as a base for the develcpment
of mathematics. Tiiis does not mean that onc system is right or better
than the other. Juct so long as bceth are consistent and lead to the
requisite conclusion, they are equally valid. They represent different
perspectives or reference frames, but we do not possess the capability
of "goirg outside" them both to ascertair the truly corrcct one. Such
a concept is meaningless.

One characteristic of mathematical reasoning that we wish to
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question is the unqualified use of definition., There are two basic
E ways in which a new symbol or object is introduced, although in a
1 fundamental sense they differ only in degree, not kind. The first
| corresponds to grouping known and given quantities (objects) intn some
explicit form and giving this complex ¢ symbol. Thuas, in physics,
& =Aﬁ/me, the fine structure constant. The second kind corresponds to
a definitional complex that introduces new concepts. Newton's laws of
L motion simultaneously introduced and def_ -=d the constructs of mass, force,
| and acceleration. The three are equally prumitive and only gain their full
meaning in terms of each other. Hence, the exprescion F = ma literally
creates the constructs ¥, m, and a.

Let us point out that there is a creative act or accomplishment
that takes place in both cases. It requires creativity to combine
symbols or objects in a new or innovative way. Certainly mere combination
of symbols can serve to illuminatea pattern in a set of data. Perhaps
the choice of coordinate axes, or the choice of independent variables can
make the difference between solving a problem and not d4cing so. Consider
the startling gain due to studying the behavior of gas pressure with
lemperaturc and volume changes. The now classic gas laws ensued.

However, it is a different kind of creativity that is responsible
for thec existential definition, such as Newton's Laws. We have chosen to
designate this second kind as definitional in order to emphasize the
difference. Therc is indeed a sense in which both introductions of new

objects are definitional in character but we do not wish to obscure the

differcnces.
In cither case described abnve, one must ask whether the definition
is possible, whether the objeccts so combincd are actually combinable.
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Also, there must be a way—at least in principle—that an unknown object
can be tested or evaluated to determine if it is or is not of the kind
referred to by the definition. One can build a force meter to determine,
and measure, the status of a "force."

The same is true of conceptual or formal objects. They must be
formally operational and formally testable. The rigorous mathematician
adds an ~xistence proof to a definition to say, "and there exists such
and object." The Russell paradox clearly demonstrates the failure of
unqualified definition.. One must ‘check all definitions %o determine if
they are meaningful, i.e., if they can be said to introduce objects. In
short, we cannot merely collect and conaect words or other symbols, and
expect that a meaningful object has been derined. Hence, defiuition
vhich is existential in character must operate within constraints. It

cannot operate without qualification and controls.

Elementary Objectifications

One of the major difficulties, as it always is in such discussions,
is where to begin. The Zcrmelo-Fraenkel set theory posits a preexisting
set which is a prior given collection of objects. However, it is given
in a purely ad hoc fashion and calling it primitive with a restriction
against any further examination, is unsatisfying. We shall seek to
establish somewhat more firmly—though certainly not abcolutely—the
nature or sourcc of this primitive sct.

One of our primitive commitments is to a study of the whok man,
not a fragmented version, but all aspects. Thuc we shall maintain that
onc can locate the source of the primitive objects, the so-called
elemental objectification. Wc have fused the subject-objent pair into

an irreducible dyad and we shall look to this interzeiion. The trans-

10-h1

T




At g

ETTINRRLY 57T MO Y -

YT

ducers or sense organs of the cognitive agent are not passive instruvments

but play an actual role in the reception of information. Every sense
organ makes a selection from the available input and only receives a
certain portion. The eyes do not "see" infra-red light; they only
respond to the visible portion of the spectrum. Furthermore, after
this initial filtration, the signal is then classified into preexisting
categories. The eye sees lines, shapes, curves, etc. and any signal is
required to accommodate itself to one of these formats in order to be
further processed.

We wish to emphasize that these categories or formats are not
independent of past experience; quite the opposite for they are strongly
dependent upon our earlier experiénce. A child has to leara to see
things and shapes, and this it can be a2 long and difficult process [9].
However, we are claiming that certain characteristics of the resultant
categories are due to the nature of the sensory equipment. These
characteristics then lend necessary aspects to the consequent "objects”
and kinds of things. To the individual, these aspects are considered
universal properties of the external world because everything has them.
However, these universal properties are actuélly'species-specific and
are due to our transducers leaving an inevitable mark upon all input.

An analogy can be made with an individual who always wears rzd sunglasses;
his every observation (and objectification) will be strongly influenced.
"All things are of a redish hue." One is reminded of Eddington's
icthyologist who searched the sea with a net with 2 inch squares and

then announced, "No sea creature is less than two inches."[10] We are not
claiming an idealist position, only that all objectifications are
influenced by our transducers.
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This then is the primitive level of objectification: the level of
categories of our sense organs. The "objects" or "things" of this level,
e.g., lines, are then combined, according to some rule of composition or
systhesis into objects of a higher level. Again we are involved with a
hierarchical structure whose various levels are interdependent and
mutually derivative,

At any given level of objectification, whether it be pure tones of
hearing, elementary particles of physics, or traffic flow patterns through
urban areas, cne has a'corresponding collection of descriptors. These
descriptors serve to allow a differentiation between objects; in fact,
it is only with such descriptors can there be a meaningful difference
between objects. For the accoustical objects, descriptors might be:
frequency, intensity, timbre, etc., whereas for elementary particles
they would be charge, rass, spin, parity, etc.

It is important that one does not mix the levels of the descriptors
and the objects. For example, one does not ask the color of an electron.
Color is a descriptor from a differenl level than is the object, electron,
and only ambiguity can result from mixing des.riptors and objects from
different levels. It is important to krep clear at just what level the
discriurse is being coaducted. It is only in this way that one can
determine what the objects are. For example, if considering international
relations, then the objects are nations, and the descriptors are chosen
correspondingly. If, on the other hand, we are considering interpersonal
relations, then the objects arc individual people.

Iet us also point out that descriptors from one level beccme objects
at another level. (We arc using the term "ubject" in a very broad sense.
An object is the focus of attention; hence, a concept can be an objcct
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as much as can a tree.) Thus electrons are described by spin, charge,
mass, etc. and these descriptors themselves become objects of study.

One can formalize these statements and it is instructive to do so.

Let kG

*
{x,y,z,...} be an universal set of objects at the a level .

Iet D® {C,} be the associated set of descriptors that characterize the

objects of E*. If E? contains more than one element, then there must be
at least one descriptor that yields a difference for different elements.
Iet us denote by C.(x) the value of descriptor C; for object x. Then,
the above statement becomes: If x,y € E® and x # y, then 3 C; € D¢ 3
Cy(x) # Ci(y). ILet K, be the number of distinct values of C; and let
Ay g be the jth value of the ith descriptor. For example, if C; is the
sex descriptor, and male = 1, female = 0, then K; = 2 and Ay, =1 and
A2 = O.

Iet us define a set as follows:

1y .
A" ={x: x €E and Cy(x) = Ay y}. (1)

12
In the above cxample, A would contain all the females from EZ.
1)

The following theorem is obvious from the definition of A

1)
Theorem (1). V x,y €A °, Cy(x) = Cy(y).
1

Iet us also define a companion set to A by

At - {x: x €F® and cy(x) # Ayy ). (2)

*
The existence of a universal sct at each level is to be compared with

with the Russcll-Whitchecad result calling for a universal set of zach
type [ 6].
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In this case, A2 contains all nonfemales from EC.

Theorem (2). A'Y NAYY =g,

Proof: x € A = Cy(x) = Ayy = x ¢ ATT . Conversely,
- yGE—‘_’_=C:(y)7‘M,=’y€A"-

Theorsm (3). A'’ UAIY = g0,

Proof. 1In this proof we shall assume the validity of the law of
the excluded middle by assuming that every C(x) * decidable. Thus
a a
Yx€E,VC €D, unique gy = Cy(x). Now for the procf.
VX €E, (Ci(x) = Ag,) V (Cy(x) #Ayy); therefore V x € E%,

; (x € Aia) v (x € B*7).

The descriptor C; and the descriptor value X,J are said to partition
the set E°. We do this all the time whenever we decompose or partition

& collection according to some descriptor value. We can genecralize this

partition by using all K, value of C;. This is done by defining a
collection of K, subsets by

1)
A ={x:x €& and ¢;(x) = Ky 3 3

T O

A simple example would be to decompose a set of objects according to

color, all blue objects together, all green objects together, etc.

Fxclusive Versuc Inclusive Deserintors

We have introduced certain gencral ideas about the process of set
determination or specification. To amplify this somewhat, let us intro-
duce additional terminology. If a set S is to be specified, then there

must be one—or morec——descriptors such thal they must be satisfied by
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an object iff it belongs to S. Thus, V x, ¢, (x),c5%"},..., must yield
definite values if x is %~ e .n S. Conversly, if x does not lead to
these values, then x ¢ S. These descriptors which are satisfied by
the elements of S are called the "inciusive" descriptors for it is they
that determine whether an x is included in S.

However, if the set S is to have more than one member, there must
be some means available to differentiate among the different members.

The descriptors that yield different values for the different members of

S are called "exclusive" descriptors. For example, if S = {x: x is a Jones},

then "last name"” is the inclusive descriptor and "first" and "middle names"
are the exclusive descriptors. This again emphasizes that in order to
specify a set one must specify how membership is gained and then specify
a descriptor that distinguishes amcng the various members, otherwise
the set can have but one member.

Iet us repeat that if two objects are declared to be different,
then there must be at least one descriptor that differentiates them.
The relativism of our philosophical position can agezin be seen by the
following. The set D® is not absolute, but open to modification.
Hence if x and y require descriptor C; to be distinguished, then ¢ -
Cy = Df is a set of descriptors that can not tell them apart. Hence,
if Dg is used, x and y are the same bccause there is no difference. Hence
the objects of the cet E® are dependrnt upon the descriptors in p°. A
star becomes two stars when a new, more powerful telescope is able to
resolve the image into two points of light. Hence we see the relationship
between the objects constituting E® and the descriptors of . In Tact,
the membership relation for inclusion in Ea is determined by the values
of the [C,}. For example, one night define membership in E® as
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era@VC1€Da’ C’(x)=kia’ j=1’2,..-,K1-

There is a converse problem to that described above. If we require

all descriptors in D% to give equal results for two objects to be equal
(i.e., x =y @ Cy(x) = C4(y) Y ¢, €D%), then we obtain undesireble
conclusions. For example, if E® is a collection of everyday things,
sueh as tables, chairs, ete., and if D% contains descriptors eorrespond-
ing to location, then this table here is not equal to that table there.
Strictly speaking, this conelusion is correet beeause we are committed
to a relational interpretation and the table stands in a different
relation to its surroundings when located aeross the room. However,

it is often convenient—and eontextually unambiguous—to surpress the

difference brouglit about by some deseriptors. We generally eonsider

it to be the same table whether here or there. We are indifferent

to same of the descriptors in D®. In fact, we are establishing a class
of objects that we shall consider to be the same objeet. This class we
shall eall an indifferecnee class, because we are indifferent among its

; members. Thus we make a divisiun of the set Da-actually a partition—

into relevant or important descriptors and irrelevant descriptors. Such -
a partition is strongly context and purpcse dependent. Some descriptors
that are irrelevant for one purpose arc truly signitficant for another.
In short, the indifference set is hteclb eontant and purpose dependent.

If we are at a given level o, with objects E® and descriplors
Da = {C,], then the objects x € E% arc considered atomie. They can be
specified, bul not decomposcd or wnalyzed into constiituents. Thus each
% € Ea is completely and exhaustively speeified by the set of values
{C,(x)}. This exhaustive aspecification i~ of cowrse, from the point
of view of the o level. Thus, if we embed the system into another level
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@ + 1 that gives structure to each x, then the members {Cy(x)} are no
longer a complete specification. ZXach x is now viewed as being composed
of given "amounts" of a,b,c,..., where a,b,c,..., € E#*}, However, the
specification of the amounts of atomic material is insufficient to
determine uniquely the composite object x. We require as well a rule
of composition or synthesis to establish the configuration corresponding
to xFll?It is not enough to tell what plesces constitute a system, one
must also tell how they are put together. Consider the following example.
Iet an object x of E? be the U.S. Cabinet. Iet the objects a,b,c, € Ea+1
be the citizens of the U.S.A. Then the constituents of the U.S. Cabinet
are twelve men; however, to fully specify the system x, one must describe
how they interrelate, what office each holds, to what group he holds
allegience, etc. We see again how important it is to include mention
of the level of discourse whenever confusion can arise. Further, one
must also include mention of the level of the objects and the descriptors
to be unambiguous. Also, the property of being atomic is relative to
the level under consideration, not absolute. (As an aside, we can point
out how important it is to choose our objects well and in accordance
with ones needs for the given problematic situation: when faced with
international problems, don't study local municipalities, study nations.)
The rule of composition iIs an object from still another level because
it—the rule viewed as an object—is not atomic and not derived from
amalgamation of atoms. Thus there is a trilevel structure to everythiag
that is repealed throughout the entire heirarchy. There are systems

at level o + 1 that are the "stuff" of the systems, and the rules from

level o - 1 that describe how the atoms are put together to form these

sysiems. Given our commitment to finitism, wo are led to acsk about
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the ceginning and end of the hierarchy. There should be a level that

is so far forth atomic, say level N, and also a level that is the most
general, say level 1. Thus the general paradigm for systemic c¢onfiguration
of atoms governed by rules of composition is repeated for N - 2 levels.
Furthermore, our commitment to provisionalism forces us to conclude that
a level can never be considered absolutely atomic nor absolutely the
most general. The irrefragibility or generality of a level is dependent
upon there being no intrusion of new experience or new developments.
Just as the Dalton atoé dissolved to become the quantum electron proton
system, other "atoms" seem destincd to be analyzed into complcxes of
"elementary particles."

There is yet another aspect of the problem of specifying or
identifying a thing. Earlier we discussed the concept of an enduring
object and the implications of that discussion must be considered here.
An object x € E? is fully specified by the values C,(x); however, we
are often able to recognize x by only knowing some of these values. We
rccognize a friend after a brief glance at his face even though a full
specification would require a vastly more thorough analysis. Further-
more, we recognizc this person even if time has clapsed since we last
saw him. In a real sense, he is no longer the samec person, he is older,
his hair is grey, ete., but we are able to connect our sense impressions.
We introduce a transformation that links the observed values {C,(x)]}
today with thc values remembered from long ago. We again see that the
transformation enables us to consider the objeet as enduring. In a certain
sense, it is the connecting transformation that is the enduring object.
Furthermorc, the transformation concept refers to objects that are

"displaced" in ways other than temporally. We recognize a "square"
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even though we only observe a trapazoid. We can transform the
trapazoidal shape into a square configuration by a simple rotation
corresponding to our walking over and standing directly over it[12].

The problem of pattern recognition can be well understood in terms
of the transformation concept. We recognize a pattern when we devise
a transformation that changes the observational results to a well-known
(i.e., something from prior experience) configuration. The transformation
allows us to relate the unfamiliar with the familiar. Hence transfcrmation
operates within the context of an experience base. The rotation of an
elliptical disk into a circular one does little for the individual who
has never seen a circle.

Enduring Object

We are now able to return to the problem of an erduring object using
the resources that have just been ueveloped. We introduced the indifference
set to be a subset of descriptors such that objects that are differentiated
by these descriptors are considered equivalent. This book on the table
and this book moved to the chair are—strictly speaking—different books.
One book is older than the other and certainly stands in different
relation to the objects in the roum, etc., However, we suppress this
differenviation and consider the book to be one and the same. We are
defining the book to be an entire class of different—but not in an
"important" way——books. The enduring book is actually a collection of
snapshol books that are connected by a suitable transformation.

When we say thot this book on the table is transformed into this
book on the chair the following must be recognized. A transformation
changes some aspects (descriptor values) and preserves others. If the
prescerved aspects are significant for identification, then the object
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endured throughout the transformation—it is the same object. 1In fact,
we declare that the object is the transformations that preserve the
appropriate measures.

Any object is characterized by many descriptors and we do not require
11 knowledge of them all to permit identification without exhaustive
search through the complete range of descriptcrs accomplished with
the aid of memory. Any CA, as his experience grows, develops a resevoir
or memory. After he has observed and successfully identified = particular
class of objecls (or object) he learns to make the identification on the
basis of a smaller number of descriptors. I can recognize my house with
2 wrief examination, perhaps simply by checking fcr the broken door in
the cellar, without a complete search. Then after having made an identi-
fication on the basis of memory and a few descriptors, one makes predictions
as to values of other descriptors. These predictions are derived from
the memory bank and are made with a certain level of confidence, never
certainty. To be certain, one would have to examine all descriptors in
order to make a complete identification. In general, we do not examine
all descriptors and our statements and predictions are made with a given
confidence, not certainty.

We have declared that the descriptor set is parvitioned into twvo
subsets, those that are significant for identification and the so-called
indifference set. The choice of descriptors to be retained for identi-
fication is strongly context and purpose dependent. Those factors which
are needed to specify an object for one purpose may prove unnecessary or
even destructively supernumary Tor another purpose. The precise decompo-
sition is determined by the contextual conditionc but it is not uniquely

or unambiguously given. It may well require a trial and error procedure
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to develop a fruitful decomposition. In some special cases, it can

e i -

actually require the introduction (invention) of a new descriptor to
obtain the desired descriptors. An example of the wide range of situaticns
and the corresponding range of descriptor values is given by the lifetimes

of objects. The objects of high energy physics can exist for as short
-23
a time as 10 sec. whereas the objects of geology can be as old as

) 18 40
10 years or 10 sec. This is a range of over 10 .

el et sl it o, Sl - ket i 5

The procedure whereby one selects the necessary descriptors is

i ok

basically similar to that followed in the construction of any descriptive
schema. One introduces provisional decompositions and studies their
observable conseguences to determine if sufficient agreement is found
between experience and the "theories" observable consequences or
predictions. Then an iterative process is followed until a suitable
system is developed.

Iet us br.:fly consider a counterargument to the general position
we are presenting. One could maintain a modified realism that there
are real things existing independently and prior to any knower. Thus
the task of inquiry is to discover that these things are and what their
properties are. The historical fact that many presuned discoveries have
been subsequently disproved ferces that realict to adogt a position of
provisionalism. One is seeking knowledge of the way things are but
conducts his research by provisionally adopting concepts that appear to
be corrzct. However, he must then check the validity of these ideas
agrinst experience to insure that no error has crept into the system.
The concepts are viewed a5 bect available estimatecs of the true

versions and are thus subject to revision wherever experience demands
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it. Since experience is inexhaustible, one can never achieve final
validation and the concepts remain estimates that are open to modi-
fication and improvement. Thus, one concludes that the knowledge of a
provisional realist is never certain and forever open. The degree of
truth or validity is measured by the agreement of predictions about
future experience and the concepts are under modification throughout
history as one continues the endless search for increasingly durable concepts.
To an observer who seeks to compare this position with that which
we prescribed, there is no meaniﬁéful distinction. Both require pro-
visional acceptance of concepts; both require endless vigilance against
failures of prediction or inabilities to provide the necessary conceptual
base for further inquiry; and both are subject to revision at any time.
Thus, in effect, the realist does not offer an alternative because his
behavior is indistinguishable from that of the complete provisionalist.
There are no observable consequences that could differ; there could be

no decisive experiment to differentiate the two. Hence, from our point

of view—though not according to the realisi, the two positions are

equivalent.
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ONTCLOGICAL PARITY

The fact that there exists a hierarchical structure implies that
there are two basic perspectives regarding the processes of analysis and
synthesis. Assume we are considering c¢bjects at a given level, say a.
The a-level appears to ccncist of "elementary" objects if we direct our
view towards the more complex o + lst level. This posture leads one to
consider conditions for the unitability or combinability of the "atoms"
from o to form systemic configurations at o + 1. Hence this perspective
focuses its attention upon a theory of union or synthesis. Conversely,
if we direct our view back toward the more elementary «a - 1 level, the
objects of o appear to be configurations or holons that are decomposable.
However, since any complete thecry seeks to explain all aspectc of the
process, both perspectives are needed. Therafere either a theory of
union or a theory of decompcsition is incomplete by itself and requires
the other for its completion. We shall study both versions in order to
understand the more general relations that exist.

There must be an equivalence between Lhe description of an object
from the two perspectives. A holon viewed as an object in and cf itselfl
must be equivalent to the holon viewed as an amalgam resuliing from the

union of more elementary objects. This equivalence is oxpresred

symbolically by the'equation" A4 UB = C. Ontological parity ic a




general demand thet for & UPR and € %o be ~quinalent they must have the
same general ontology.
Furthermore, within any broad category, there is a hierarchical
decomposition. Things are analyzed into more elementary things,
until the elementary level is reached. Similarly, things are combined
to generate complex systems, which are also combined to generate still
mose complex systems. In short, there are many different kinds of
objects. Everything has a definite ontology or existential character
associated with it (see our discussion of the theory of the thing).
Ontological parity deals with the various forms of combination
of things; more precisely, it describes which classes of combinations
are admissible and which are not. A sentence is a collection of terms
(objects) that are reiated by some general operation, such as addition o
(union), substraction, and equation. In particular, ontological parity
declares that two objects can be equated only if they are of the same
ontology—they must ve of the same kind in order to be equatable. This
disallows equating objects from different hierarchical levels or objects
of different gerre, e.g., substantive and formal.
Although an equality relates two objects, these objects may
them-~~lves be composed of other objects, i.e., may be holons themselves
decomposable. For example, in the mathematical equation, (a + b) = c,
the turm (a + b) is itself composed of 2 and b. In this case the combination
of a and b is by simple arithmetic addition and it is fairly clear that
the ontology of (a + b) can only be that of both a and b. In other
words, arithmetical addition does not alter the ontological status
of the united terms. Thus the demand for ontological parity across

an equality relation is tantamount to a demand for ontological
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pavity of sach =znd eviry term connected by arithmetic a2ddition.

However, there are many other forms of arithmetic operations that
can combine individual terms, and many of these dc not preserve
ontology. For example, multiplication of numbers (that have dimension)
drastically altiers the ontology of the resultant term. In these more
general cases, ontological parity does not necessarily require that
the ontologies of the individual terms all be the same.

Furthermore, if one broadens his considerations to general equality
and sentencial structure, the possible forms of combination grow
astronomically in number. For example, consider the "equations" of
nuclear physics, e.g., p +e =n + v, Clearly this "+" is not simple
addition,* but symbolizes a ccamplex interaction process between the
electron and proton to form a neutron. The ontologies of p and e~ can
be different** and it is the ontology of the resulting complex or system
that is significant. Since the number of possible unions is so large,
one can only make very general statements about the entire class. 1In
order to make more specific declaration, the character of the particular

union must be taken into account.

*
We will elaborate upon the general concept of addition in the next
section; hence, this and the next few paragraphs should be viewed as
preliminary.

*ﬁepending on the rcduction and hicerarchical context. 7Tn this cace
p and e~ are of different ontologies if viewed as proton and electron
with different charge, ctc., but arc of the same ontology if considered
as elementary particles.
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let us view ontological parity as minimally requiring ontological
equivalence across an equality. This will be called the weak form
because it only places restrictions upon the macroscopic nature of
the two equated quantities. If we further restrict the equality such
that the individual terms in the quantities also have the same ontology,
then this is the strong form because it restricts both macroscopic and
microscopic qualities.

lets us point out that equality is always with respect to a given
set of resources and reduction, etec. Thus A = B if and only if all
descriptors of A equal all descriptors of B; the equality is entirely
context dependent. We will soon see that this has profound consequences
when the "context" refers to the level of resolution of the cognitive

agent.

GENERAL THEORY OF THE UNION OF THINGS

In this section we shall consider the general process of bringing
two "things" together to form a new thing. This is a generalization of
the simple equation A + B = C in which we interpret the "+" and "=" in
a broader sense. The "+" shall be conceived of as union, combination
fusing, interacting, etc., whereas the "=" is viewed as leads to, results
in, etc. Thus, the equation is being recast into a process format that
may be symbolized as A UB = C. The precise nature of iae union depends
upon the specifics of the things being united and the nature of the things
is strongly dependent upon the reduction of the discourse, the hier-
archical level under consideration, and all the other factors meniioned
earlier under the theory of the thing. Hence the union can refer to

situations as widely varied as the mutual sharing of an electron by two
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atoms to form a molecule to the adoption of a common value system by
individuals to form a coherent group. In a real sense, the union entails
a shift of perspective from the individual or atomic level to the systemic
level. As before, the choice of which is the atomic level in the hierarchy
of things is context dependent. The union of elementary particles results
in atoms; the union of atoms produces molecules; the union of molecules
produces quantities of chemical substances; the union of chemical sub-
stances forms human organisms; the union of human organisms forms social
structures, etc. The important point to realize is the utter generality
of the concept of union; it can encompass any union of "things" from one
level to form a new complex at a higher level. The example cited above
illustrate the variety of interaction mechanisms that serve to combine
the two "atoms" and we shall concentrate upon the broad relational
aspects rather than the particulars of intéraction.

Iet us examine the process of union from a more general perspective.
When two things are brought together to form a new system, there is a
conplicated process of partitioning the holon. When we speak of things
as atoms, we are referring to partitions or decompositions of the whole,
of the universe of discourse. Remember, things are what they are due
to their relation to other things in their universe; and their
wniverse results from a reduction of the universe of experience as
suits the cognitive agent and the "facts" of experience. Hence, when
we speak of the union of things, it is—is a certain sense—a reuniting
of things to reconstitute som~ whole. More than ever, it is clear that
there are two hierarchical levels involved—the atomic and the systemic.,

Equalily can correspond to an equivalence of {wo partitions. Thus,

one could have AUB = C UD where A, B, C, and D are all alomic and
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correspond to two different partitions of the whole represented by
AUBor C UD. The equality of two partitions corresponds to the
equivalence of two representations. And the representations are of the
more general entity, the holon.

We must mention that this section's emphasis upon the two level
relationship does not contradict our earlier insistence upon a tfiadic
paradigm for systemic configuration. By concentrating upon the binary
structure we are neglecting the substructure end particulars; hence our
conclusions are necessary in character, never sufficient. We do not
tie down the specifics and are left with necessary constraints, an
envelope.

One of the confusing aspects of this entire discussions is the fact
that our language and symbols dc not indicgte the levels from which the
objects come; hence, one cannot tell at which level an equality occurs
or from which level an object comes. ILet us briefly return to the nota-
tion introduced in the theory of the thing, viz. let the level of an
object be symbolized vy a superscript, e.g., x% is from the @ level.

Then the albove discussion translates into

a a a a

A UB = C UD (1)
and

a a aQ+1

A UB =E . (2)

]
Here the union operation serves to operate upon the ontologies of A
]
and B to convert the resultant ontology to that of the o + 1lst level.

A concrele example is found in the symbolic equation

pte =H: (3)

L

here p and e~ are from the "atomic" level and H is from the "complex"

level. Another example that displays a nonunique partitien is
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2p + 2n + 2e~ = He = 24 + 2e” (%)
(where p = proton, n = neutron, €~ = electron, and d = deuteron). Note
that we have not included the energy in our equation; that has been
subsumed in the symbolism, especially the "+."

Despite the awesome generality of the concept of union, it is
apparent that it cannot operate (be applied) without restriction; there
must be constraints that provide conditions of admissibility. Not any
two things can be added; and of those that can be united, there are
restrictions upon the acceptable combinations. Therefore, one is led
to seek principles or laws that govern the process of union and define
the conditions of admissibility.

We have stressed the importance of considering the different levels.
Let us use this realization to gain a fuller understanding of the
conservation laws of physical science. The conservation laws involve
; a transformation or mapping betwcen the descriptor values at the atomic
ﬁ level and the descriptor values at the system level. Frequently the
relation is one of simple addition, but this is not recessarily so:
consider the age of a nation and the ages of its citizens. The standard
conservation laws of physics relate the values of "atoms" and "systems"
and by demanding equality of the two values, delimit the possible forms

of combination. Conservation of encrgy declares the sum of the cnergies

of the atoms to te numerically equal to the cnergy of the resulting

system. One does not ordinarily see the levels of the descriptors
mentioned, but to understand fully the laws, the levels must be considered.
The energy of an "atom" is a descriptor at a different level from that

of a "system." We could formalize this as follows: Iet Ea(xa) be the

a a a a+1
a-cnergy of x . Then conservation of energy for x +y =z becomes
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Ed(xd) e Ed(yd) - Ed+1 (Zd+1). (5)

The two descriptors Ea and Eu+1 are different; they operate at different
levels and the conservation law relates and constrains the values at the
two levels.

There is a conservation law corresponding to each descriptor for
each uwnion (partition) but one usually concentrates upon those that are
additively rclated. The conservation laws are general principles that
dictate the admissibility of combinations. The very generality of the
conservation laws implies that tﬁéy are independent of the specific
realization, i.e., the "objects" of the conservation laws are classes of
objects.

It should be noted that our considerations are directed to the
formulation of necessary conditions; the sufficiency conditions can
only be found by studying the particulars of given problematic situvations.
The necessary restrictions cover a far wider set of objects; they are
more gencral.

As an example of such a necessary condition that must be satisfied
by the objects of an interaction, or union, consider the application of
ontological parity. Given two objects A and B, what characteristics
must they have in order to %“e unitable? Our earlier analysis demands
the inclusion of a level indicetor, so rephase the problem in terms of
two objects Aa and BS. Ontological parity in its weak form requires
the following implication: Aa U BB defined = o = B (numerical equality).
Now, o = B is equivalent to the demand that there exist some context ar
universe (holon) in which A and B are atoms. In other words, there must
be some universe that can be decomposed such that A and B are "objects."

This decomposition nced not be unique, it need merely be possible.
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Iet us follow this line of argument somewhat further. We now see
] G a+l
the general validity of the expression A UB =C . In other words,
] (]
the ontology of the entire expression (A U B ) is of the o + 1 level,

¢ a.a+
(A UB) . Hence we have that

(Ae T Ba) v Ca+1 ) Da+a. (6)

And, so long as there exist appropriate holons and decompositions, one
can continue this compounding process. For example, recall our illustra-
tion starting with elementary particles and cascading to social structures.

Another important point is that the two unions in equation (6) are
generally different in form and character. The first union combines
"atoms" of the o-level whereas the second combines "atoms" of the o + 1-
level. Thus the first union could be electrochemical while the seccad
is socio-economic. We could enrich our symbolism and complicatz the U with
an indication of the levels but this quickly becomes curbersome.

This raises still another point, one which we have frequently
mentioned. If one sought to specify fully every symbol he would be
led to include specification of the entire universe. Thus certain facets
must--of practical necessity—be tacitly included and context given.

Thus the thing becomes a thing with respect to a certain context or
reduction. The formal modifiers needed to specify unambiguously each
word and each sentence would be prohibitively cumbersome. We must rely
upon context to achieve unambiguous meaning. Thus, efficient languages,
however strenuously we strive for formal rigor, will necessariiy depend
strongly on conventions regarding context. Conversely, a completely
structured context-free language that is notationally practical is too

narrow for holistic representation, even as a formal language.
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Chapter 11

METATHEORETIC INNOVATIONS II-—EPISTEMOLOGICAL

From the perspective of conceptual relativism, every act of
conceptualization is construed in terms of an interaction system composed
of a conceiving subject and a conceptual object. Optimal control of cog-
nitive processes in conceptualization, expectation, and action therefore
will be contingent on two characteristic features of subject-object
interaction: (1) the indefiniteness of conceptual cbjects (unconditional
decidability unattainable) and (2) the finiteress of cognitive agents
(unconditional freedom unattainable). If an idealized notion of "optimal"
cognitive control be laken as synonymous with the notion of unqualified
rationality, the problem of this section immediately becomes clear. I
that broad middle ground of human behavior subject to conditional decidability
and conditional freedom—the only ground admitted in actuality by a commit-
ment to conceptual relativism—-operational control of cognitive decision
processes can be attained only by the institution of a coordinated system
of criteria and tests for warrantability of judgments. Such a control
system must be designed in consonance with the several distinguishable aims
of the cognitive agent in interaction, as well as the several types of
subject-object interaction systems arising from involvement with substantive,

symbolic, and absiract conceptual objects.
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THEORY OF COGNITIVE CONTROLS

Relativism, as the bare denial of absolutism, complicates the task of
metatheoretic construction in epistemology inasmuch as it displaces the
idealized conception of a singular, immutable, all-purpose regimen
for determining the "rational” admissibility of cognitive decisions, sub-
stituting in its stead the demand for a multiplex, modifiable system of
controls capable of establishing admissibility or. the only basis that is

actually realizable, i.e., admissibility with respect to criteria specific

to distinct objectives of the cognitive enterprise. However, the gain
achievable by an epistemology (a metatheory determinative of admissible
object-theories) constructed on these lines is a crucial one. A theory of
knowledge that is sensitive in detail to the systemic character of subject-
object interaction will be capable of rendering explicitly what it means
to be rational in important areas of human concerns—particularly the area
of valuative judgment—which have heretoforz been regarded as necessarily
"off-1limits" for systematic, warrantable control.

The possibility of epistemological constructicn of this type originates
from a clarification of the cascaded structure of principles required to
restore decidability in the face of freecdom—and hence ambipuity—engendered
by the relativistic character of object-constructs and object-theories. The
presence of degrees of freedom admits of corresponding kinds or sources of
undecidability. BEach kind of undecidability must be resolved by a decision

principle of appropriate type. Innovative aspects of an epistemology based

11-2

e ey = 2 me SRS




on a commitment to conceptual relativism therefore are most effectively
introduced by discussion of the manner in which the criterion "true" has
been previously utilized, at the cost of serious confusion, to refer to
several levels of what is actually a cascade-structure of distinct
admissibility-criteria.

Renovation of the Critericn "True"

Rk B i

To assert that a statement is true is simply to assert that the statement
is admissible with respect to a principle that resolves a specific kind of
undecidability at a subordinate level of decision. The meta-principles
required in order to establish relative decidability are principles which
either (a) rule out concepts, sentences, or models which have intrinsic

sources of undecidability (ambiguity) as categorically inadmissible, (b) set

up a threshold criterion with respect to a norm, (c) enable a unigue

selection from values distributed in a range of freedom, or {d) select that

action which optimizes future freedom. The truth-value with respect to

(a) is two-valued, i.e., the norm is either satisfied or not satisfied,

(b) is measured on a continmum we refer to as a "warrant." The decision to
’

admit or not in (b) ¢éepends on the measure of warrant, i.e., the warrant is

delicient with respect to a norm, or is sufficient or better. There is a

functional truth-value associated with thiz case (c), as the measure of

freedom is considered an "adjustable parameter" and the cognitive principle

is an operato: which selects among the degrees of freedom. The last case

(d) constitutes the resolution of evolutionary undecidability. There are

thus several kinds of truth and measures of truth.
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A concomitant characteristic is the requirement that a statement be
testable in principle; otherwise a new kind of undecidability is introduced,
and is ruled out by the simple and effective device of declaring it
inadmissible under an additional cognitive control. Testability involves an
interaction—since only through interactions may statements bve tested. Thus
the principles we seek are in the nature of operators which operate on a
function defined in the space of freedom. We seek here a general definition.

We may symbolize this as
A= 0,[g(£)] = o,[t] (1)

meaning that the decision A is determined by a decision operator O of par-
ticular class p operating on a normative "twuth" function measured in a
dimension of a "freedom" variable f.

Categorical Truth-Norm. Formal truth is two-valued. The variable of

freedom is a measure of ambiguity. The operator admits or rejects depending
upon whether the operand has onc interpretation or more than one. In other
words, a statement or set of statements is rejected categorically if any
formal ambiguity exists. The truth-value is "true" if no arbiguity exists,
conversely "false." The truth-value must be differentiated from the action
operator which may be "admit if true," "reject if false,' or vice versa.

Threshold Truth-lTiorm. 1In the case of experimenlual measures we shall

decide the admissibility (i.c., "truth") of an objective theory according io
a truth Tunction t = w(f) - C, A = Hw(f) - C] where w(t) is a confidence
measure such that 0 ~ C < 1, and H(x) the Heavyside step-Tunction.

Functional Truth-I'orm. At the level of objcet ihrories the admissibility

may be determined more generally as described. For examnplie, consider a
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Bayesian approach to a probability estimate. As an act of policy admit a
specific model having two states (heads or tails) and one in which the
occurrence of heads is uniformly at random with probability parameter p,
0<p<1. The probability estimates, m, of occurrence of heads in the throw

of a two-sided coin may be given by

1

n= f (n+l)<§> p* (1-p)""*ap, (2)

0

vhere n previous irials have resulted in heads occurring k times. Here it

is to be pointed out that p represents a degree and range of freedom, and

the integrand represents an operand of weighted "truth," and the operator

jdp is the decision operator. If follows that m = (k-1)/(n+2) is the

so-called laplace-Bayesian weighted "average." This is a meta-decision relative
to a magnitude of measure associated with an object variable. The cdecision
whether to bet or not would be a threshold type decision. The decision of

what odds constitute a fuir bet would be determined by a threshold type

decision by the two participants which coincided or overlapped, i.e., the
decision to gamble was admissible to each party.

Optimization Truth-llorm. Finally, if the operand is a measurc of

freedom directly (or probability of a level of freedom), the appropirate
decidability operator will be the optimization (i.e., selection of most favor-
able action). In value-decision theory ihis operator is that of practical
decision; e.f., select a strategy o from a range of possible action A such
that

Sup

Q(X,I‘) = ae b {K(C’l; Y>S‘xsr) Q(Yss)}: (3)
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vwhere x,y are vector states of a system of states W selected from the same
set xc W, yc W, r <s are time variables, Q(x,r), Q(y,s) are vector sets
of values of the respective states at times indicated, and K is a matrix of
transition probabilities from states x at r to states y at s.

Ontological Digression. The preceding epistemological concepts are

naturally associated with the concept of existence: existence is established
by the admissibility of objectifying statements. An "objectifying" sentence
is cne which literally creates a :iew concept. An example of such sentences

is found in Newton's laws of motion. "Force" and "mass" are conceptualized,
and the relations between them described by the laws as the basis for a theory
of mechanics. The admissibility of objectifying statements such as these is
determined by an elaborate serizs of tests which comprise the whole integrated
structure of cognitive controls.

Since existence is determined by cognitive tests, a xii 1 of existence may

be associated with each set of tests, including the appropriate truth function
and decidability operator. For example, when a methematician states a theorem
beginning: "There exists a function, £(x), such that ...," he does not refer
{0 a substantive existence, but is declaring that the stalement to follow
passes a test of nonambiguity with reference to logical consistency (a
cognitive control).

We shall recognize three broad clacsec of existence of objects as deter-
mined by cets of tests of admicsibility (and by traditional modes of inquiry)
to which their objectifying statements are to be submitted. Formal objecls
(abstractions) are subject to a class of formal controls, bul they are non-

testable with respeet to empirieal (extrospective) tests., Substantive
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constructs (the objects of the "real" world of the objectivist) are

stbject to the entire battery of tests——a consideration which will place
drastic restrictions on their representation. Finally, value constructs
are subject to a holistic set of tests comparable with that for substantive
objects but differing in virtue of the duvuality of objects v. values of

objects.,

PRINCIPLES OF COGNITIVE CONTROL-—THE RATIONAL CANONS

We are now in position to assémble the prineiples which serve to
accomplish or maintain decidability regarding the acceptance of alternative
object-constructs, theories, or models. Such principles constitute canons
in the sense that they prescribe the course of operations involved in
selecting, cvaluating, quantifying, and using a cognitive model for practical
decision purposes. These canons, which will be referred to as "cognitive
controls," are meant to provide a paradigm sufficiently gereral to encompass
the range of behavioral respense associated with rational-sclective processes
in cognition. Consideraticn of ecqually cignificant creative processes is
deferred. We have, of course, no meens of asscuring that the following list
is exhaustive. We beliceve it to be ~omplete in coverage of the sources of
cognitive ambiguity now generally recognized. Certainly it includes more
tests for ambipuity than have previously been brought together.

We shall classify the kinds of ampiguities that may occur, and hence
their respective controls, under two broad clas:es: the categorical v,

non-cal.cprorical controls of Table 11.1: Canonas of the Rational Process.,

Subclassification 15 carried out according to the roles of specific controls




Teble 11.1

CANONS OF THE RATIONAL PROCESS

CATEGORICAL CONTROLS

FORMAL

Syntax

Consistency

Completeness

Superjective Singularity

Ontological Parity

Procedural Invariance

Testability

11-8

NON-CATEGORICAL CONTROLS
EXTROSPECTIVE (Empirical)
Criteria of Fact

Extrospective Non-ambiguity

INTROSPECTIVE (Pragmatic-Aesthetic)
Problematic Area
Risk
Rigidiily
Practicability

Elegance

EVOLUITONARY

“Optimization

- -
Ly

1




in structuring the selection among alternative conceptualizations. Since
these controls are interdependent, such a classification is not always
clear-cut. In general cutline, however, the categorical controls are formal
controls which must be satisfied perforce if the objectification in question
is not to be irremediably ambiguous and therefore non-meaningful. Non-
categorical controls, in the order listed, admit of successively more scope
for relaxation, with the higher order criteria of elegance and optimization
representing what might be termed."opportunistic" refincments—though these

might ceirtainly prove crucial in the long range. The extrospeciive controls

concern the admissibility of raw data by transducers, and the applicability

of object-models for prediction of subsequent states. The introspective

controls are concerned with the admissibility of object-models with respect
to strategy and policy as internal characteristics of the cognitive agent.
Finally, the evolutionary conirols are associated with the admissibility of

a conceptual system—an entire portfolio of programmed responses of the
cognitive agenl—in terms of its stability and durability, itcs adaptive range,
uitimately its contribution toward the sustained viability of the individual
or cultural cognitive agency it serves.

Categorical Control:

The first three formal conirols are those of classical logzic. Syntactical

well-formedness is basic to cooperation among recpective parties as to the

format of communication, and it is therefore the norm of interpretable
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