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ABSTRACT |

i
{

After several decades of empirical research, the goal of having
a scientific theory of politics has not been reached. The reason for
this situation, as presented in this dissertation, is that the method-
ology adopted was only one stage of the scientific method./ Reacting
against more traditional approaches, Political Science ha§ adopt'.ed the
standard of objectivity and value=-free research as being the essént‘la]
components of method. This approach has,"in fact, provided a justifica-
tion for the existence of inductive forms of knowlédge at the expense of
deductive and axiomatic theorizing. 4

A more complete conception of the scientific .method is pre-
sented as an alternative standard. It postulates that modern science

k]

rests on an axiomatic - rather than empirical - conception of method.
The new approach defines science as the application of deductive logic to
the discove;'y of under]y"ing dynamisms. This perspective should enable us
to complement the limits of the inductive approach with a more funda- )
mental method of theory building. It should also enable us to present
theoretical statements which are predictive - the halimark of a mature

science.



it
RESUME

Apu;és plusieurs décades de recherches émpiriques, 1'objectif
d'atteindre une théorie scientifique n'a pas été atteint. La raison de
cette situation, telie que démontrée dans cette dissertation, a 8té que
la méthode adoptée n'était qu'une &tape de la méthode scientifique. En

réaction aux approches traditionnelles, la science politique a adopté les

- étalons de 1'objectivité et de la neutralité comme constituant 1'essence

~de la méthode scientifigue, Cette approche a, en fait, fgurni une_

justification pour des formes inductives de connaissance au détriment

d'une théorisation déductive et axiomatique.

Une conception plus compléte de la méthode scientifique est

.présentée comme modéle de rechange. Elle postule que la science moderne

repose sur une conce‘;‘)t‘ion axiomatique - plutdt qu'empirique - de la
méthode. Cette nouvelle apprqche définit la science comme &tant 1'appli-
cation de la logique déductive @ 1a découverte de dynamismes sous-~jacents
i la réalité directement observable. Cette perspective devrait nous per-

mettre de compenser les limites ae 1'approche inductive par une méthode

—théorique plus fondamentale., Elle devrait nous permettr*ée de prédire par

———

dé&qction logique - ce qui est la marque d'une science axiomatisée.
1
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PREFACE

The need for precise and coherent knowledge has led the social
sciences to adopt the methods of the scientific disciplines. Although
this new approach has resulted in abandoning the traditional pursuit of
knowledge, the expected development of scientific certainties and test-
able laws: has not occurred. The empirical method has led only to an
accumulation of data. In our quest for a scientific method, we have
neglected to study the complex structure of modern science, instead we
have adopted by convention an incomplete conception of method that has
failed to provide an adequéte theoretical fdundatio;'m for political
science and for the other social sciences as well,

New methods cannot make political science bescome more scien-

tific if they are half-applied. To equate science with factual analysis -

is to foréet the procedure used in science to trar;sform facts into
theoretical constructs.

The usual definition reflects a confusion between a pragmatic
form of knowledge and the global scientific procedure, Political
scientists think only of science as the method of observation followed by
theories that are generalizations of those previous observations, A;l:he
methodological independence of theory and the logical processes invol ved
prior to observation have not been properly asserted.

Modern science is not only a “natural science," its method is

‘not only strictly empirical and is above all not only inductive. What

political scientists overlook in emphasizing the empirical approach to

the neglect of all else is that the scientific method has passed beyond

/
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empirical common sense a long time ago when the first axiomatic defini-

tion of reality was proposed in theoretical physics. ;-

Today, what we call “natural sciences" are’ usually axiomatic
sciences, their methdds ’are based more on VTogical axioms than on ﬂ;acts -
the facts being there as post-theoretical corroborations of the axiomatic
c0ns£ructs.

-

. ‘Unfortunately, very few scientists and philosophers of science
have concerned themselves wigh thgse questions., The first explanations
of the axiomatic method appeared at the end of the 19th century in the
works of H?rtz and Boltzmann, followed later by the reflections of

Einstein. As a rule this theory of science has not heen successful 1n

academic circles outside theoretical physic’%.;
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INTRODUCTION i

Thev present dissertation has one central aim and two lsubord-
inate ones. The central aim is the introduction of a method of axiomatic
" theorizing in political science as a complement to the inductive empiri-
cal approach. The two subordinate ones are first, a demonstration of the
method developed in modern theoretical physics and second, an examplifi-
cation of the type of explanation that would result in the \discipiine
from, the implementation of the axiomatic method.

The need for precise and coherent knowledge has led social -~
sciences to adopt the f?éthods of “scientific discipline. Consequently,
the Behavioural movement in the social sciences has been instrumental in
dewscribing numerous relationships among social variables. The movembnt,
however, has never reached the level of theory-formulation and &dmittedly
political science has remained at a pre-paradigmatic stage of inquir‘yg.
The reason for this as it will be §rgued in this disseration is that part
of the scientific method has been forgotten. The difficulties generated
by an emgirica] explanation of reality must be dealt with by a comple-
mentary method of interpretation that has escaped the attention of social
scientists.

,;4 The problems faced by contemporary Behavioura]ism are similar
to those faced by physics at the end of the 19th century. At that time,
it came to be recognized that certain problems were created by the method
of inductive analysis 1tself. The main critiques were that the Timits

could -not take into account the relativity of contexts of observagion,

he multiplicity of causes acting on a single occurrence or the varying
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patterns of secondary factors present within °b5,f‘_:fi¢ structures. The
method could \not predict unexpected occurrences on the ‘basis of generali-
zation of observations. These epistemological limits of the method took
a long time to be clearly established within the new science of theoreti-
cal physics and, outside this specialized field, these limits have re-
mained virtually unknown. It is not Surpr'isiné therefore that the method
developed in modern theoretical physics also remains unknown. Few physi-
cists and philosophers of science have ever compared the epistemology and
method of theoretical physics to those of mainstream physics. It has
always been taken for granted that they were didentical. This is not
absolutely true however. Many differences do exist and anybody inter-
ested in method should be able to account for them.

Theoretical physics is introducing numerous distinctions in the
scientific method. It proposes that models be established on Tlogic
rather than on sensate categorieé, it proposes that two types of scien-
tific explanation are possible for any phenomenon - an empirical one
linking the phenomenon to surrounding variables and a fundamental one
attributing a "why" to the observed relationships. It proposes accord-
ingly that several superimposed layers of causality do exist simul-
taneously and that rules of lcorrespondence can bé established between the
(,ﬁfferent theories explaining the same phenomenon. It finally proposes
that science be based on formalized reference systems rather than on
common sense.

These developments are superior to those that have been worked
out within the present methodo]ogicaf debate in the discipline. By

comparison the exhortation to "go back to the facts" or to clarify



xifi

definitions or to pay more attention to values and worldviews are far
less structural and much less likely to lead to any breakthroughs. Part
of the ‘resistance of social scientists towards theoretical physics stems
from the conception that human liberty is unamenable to rigid scientific
laws. Quantum mechanics shows however that indeterminacy is a built-in
feature of the world that can be dealt with in an axiomatic model of
reality. The opposition between social sciences and physics has been
exaggerated.

The work which follows attempts to deal with the questions of
modern theory and methodology in political science from the standpoint of
an analytic conception of the social and political reality. It involves
a new type of thet')ry that differs markedly from most of what is called
theory in political science.

The work that follows is divided into six chapters.

Chapter I consists of a definition of the problem of method in
science. It proposes that science is made up of two mutually exclusive
but complementary methods: empirical and axiomatic.

N Chapter II reviews the complex process that led to the dis-
covery of axiomatic method in theoretical physics. The evolution of
Einstein's concept of method is taken as an illustration of this process.

Chapter IIlI summarizes the basic compoﬁents and concepts of
axiomatic method in scien\ce and shows how they differ from a standard
conception of method. )

Chapter .1V presents arguments in support of the implementation

of axiomatic method Uin political $cience and describes the conceptual

scheme within which this implementation could become possible.
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Chapter V reviews some past and present attempts at imple=-
menting axiomatic theorizing in tﬁe social sciences. Reasons for their
relative failure will be proposed. .

Chapter VI shows how game theory could be used as a tool for
the creation of an axiomatic science of politics.

In concluding, a review of the main characteristics of
axiomatic method will be made and the consequences of implementing this

type of approach in Political Science will be evaluated.
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¥

THE CONCEPTION OF SCIENCE IN MODERN PHYSICS:
STATING THE CASE

A) The Problem

There is no such thing yet as a science of science. Opinions,
essays, reflections and aim'lyses on the subject come from a wide variety
of intellectual “milieus” and it is somewhat difficult to assess the
relative importance of hils‘torical ‘studies, epistemological conceptions,
jideological critiques, logical analyses and philosophies of science that
are available at the moment. Methodological debates have become integral
combonents of most scientific disciplines during the past two decades and
probably nobody would agree for sure on a final standard in the face of
such controversial evidence. All these controversies have, however, been
instrumental in the spread of certain concepts like "paradigms,” "verifi-
ability," "and relativity of knowledge" which would make science more or
less dependent on the type of approach to problems selected Ey a single
scientist or”a group of scientists. In a sense the present dissertation
is 3 continuation of this actual trend since it is also based on the
assumption that the type of science one has depends on the paradigm to
which he refers. However, this dissertation constitutes also a break
from this trend since it brings a second argument into the debate, an
argument that is apparently not expe&ted: there are only two paradigms

in science, not multitudes. Science is in perpetual motion between an



empirical paradigm that provides®the procedure for factual investigation
and an analytic paradigm that redefines reality in terms of abstract
structures and processes within which the observable facts receive a
deductive explanation. Of course this backward and forward motion
applies in brinciple to a great number of objects of study but that does
not constitute as many paradigms -< in all cases the change consi/sté of
the transition from an empirical concepti.on to an analytical model. This
change is not arbitrary either, it rather follows very consistently an
implicit logic that will be described in the following chapters.

Such a change coccurred at the end of the 19th century with the
creation of modern theoretical physics. Few scientists and even fewer
philosophers of science have analyzed the scientific revolution that
happened then. The revolution was not the result of a change in method
which remains enipirica]ob_y definition, it was a change in the scientific
epistemology. Theoretical physics has rejected many of the mainstream
empirical postulates in order to replace them by abstract models of
reality. Unfortunately, it is very difficult to explain this change
within the present-day mainstream coﬁception of an empirical science.

In his classical work on Explanation in the Sciences, Emile

Meyerson wrote more than half a century ago: "True science, the only one
that we know, is in no way, and in none of its parts in accordance with

the positivist scheme."] At this point in the disseration, there

»

lgmile Meyerson, De 1'explication dans les sciences, Paris,
P.U.F., 1921, p. 31. )
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will be no undertaking to show that the analytic theory of knowledge
corresponds more exactly tuhari empiricism to the vast logical universe
disclosed by modern theoretical physics. Instead, and in a summary
fashion, :'a general sketch of this scheme is proposed. This scheme should
permit researchers to estimate the worth of a theory of knowledge that
has remained largely misunderstood, partly as a result of the neglect of

-

modern critiques of science.
1) Theories of Knowledge Following Recent Breakthroughs in Physics

Strange hints on the dual nature of reality came with the
discoveries of relativity and quantum mechanics. Both theories egpressed
constants that could not be explained easily within the classical view of
nature. In 1925, a young French physicist (Louis de BrogH'é) ”suggested
that phenomena involving the interplay of matter and radiation could best
be understood by regarding electrons not as individual particlies but as
systems of waves. Shortly after SchrOodinger, a Viennese physicist
developed the same idea in coherent mathematical form, evolving a system
that explained qugx;ssum phenomena by attributing specific wave functit;ns
to protons and electrons. Subseqixent e_xpem’ments showed that not
only electrons but whole atoms and even molecules were producing
wave patterns when diffracted by a crystal surface, and that their

wave lengths were exactly what de Broglie and Schrodinger had forecast.



And so 311 the basic units of matter shed gradually their substance. The
old-fashioned electron was reduced to an undulating charge of electrical
energy, the atom to a system of superimposed waves. One cogld only
conclude that all matter is made of waves, that the concept of matter is
not absolutely necessary. Eventually the "waves of matter" become "waves
of probability" where the concepts of matter and wave become equivalen;.
Another shock to the classical view of nature came with the
impossibility of adding high velocities in the theory on relativity. 1In
this theory, the velocity of light is unaffected either by the motion of
the source or the motion of the receiver. Even if we 1imagined an
observer racing toward a coming libht at a speed 100,000 miles a second,
the principle of the constancy of the velocity of light tells us that the
observer will still meet the speed of the oncoéing light beam at 186,284
miles a second, no mofe, no less. The dilemma presented by this situa-
tion involves an irreconcilable conflict between the principle of the
constancy of the welocity of light and thg principle of the addition of
velocities. Even the stern logic of mathematics could not solve the
enigma. Einstein concluded that a new law of nature had to be found to
enable the scientist to explain the relations between moving systems in
such a way as to understand the paradox. Eventually the principle of
‘relativity was discovered by him making time, speed and matter structur-
ally interdependent. The point to consider, however, is that relativity
itself cannot be explained empirically. It is not sure whether or not

relativity could be quantified as such. Also, it remains very difficult



to figure out why clocks would slow down at velocities close to that of
light or why a yardstick would shrink to about half its length. Eveﬁtu-
ally these types of problems were to affect the definition of séiencq's
epistemology. n .

To face these pfob]ems, three theories of knowledge offer
logical positions.

The mainstream position in science is the empirical one. Most
modern phycisists consider it rather naVve to speculate about the true
nature 6f anything. They are positivists or logical empiricists who
contend that a scientis£ can do no more than report his observations,
Theoreticé} physics is accepted as a heuristic device only, not as a
worldview. While guantum phyéics define with great accuracy the mathe-
matical relationships governing the basic units of radiation and matter,
it does'not matter if it does so at the expense of our definition of the
true nature of both. If one experiment reveals that science is made up
of particles and another shows that it is made up of waves,ﬂboth results
will be accepted as complementary and not as contradictory.nghe empiri-
cist does not think that mathematical laws themselves have to be
explained. In the abstract language of mathematics he cén describe how
things behave though he does not know -- or need to know -- what they
are. Science is the accumulation of mathematical constants of the
relations between things, not an invé;tigation into the nature of things.,
In this view mathematics are only a heuristic device, they do not reveal

more about the world than the constant they express,

/{//



In this theory of knowledge, science is limited to a procedure
for research and investigation. The relations ‘between facts are linear
in character and follow a pattern of action-reaction that can be quanti-
fied. Facts are considered as self-evident and questions related to the
inner structure of facts are not even considergd.~ Science is basically

inductive and consists of generalizations 'of observed relations between

facts.

"Another theory of _knowledge 1is the one supported by the
logical-positivist tradition in philosophy of science. It considers
science as a set of formal statements made on reality. The different
conditions for protécting objectivity duriég investigation, the logic of
the statement and the deductive procedures for testing the theortes
constitute the objects-of-study of the analyses. The problem with this
approach is that it limits its investigation to the empirical method and
has very little concerﬁ with theoretical physics epistemoloéy. However,
the problems of theoretical physics being more. ogﬁ‘an epistemological
nature and having more to do with the-re?efinition of reality than with
method, this theory of knowledge is not very helpful.

The -axiomatic theory of knowledge 1is revolutionary. It is a
theory that has never Been explicitly presented as a standard for
science, instead we find bits and pieces of it in the writings of some
theoretical physicists such as Einstein and Planck. It postulates the
following points:

e reality is made of successive layers of causality: empirical,
structural and dynamic;

‘e substance is superseded hy logical structure, facts become
symptoms of the structure and causality becomes purely formal;

-



e to each layer corresponds a different type of scientific expla-
nation for the same problem, for example, classical mechanics,
statistical mechanics and quantum mechanics are theories
corresponding to successive layers of causality;

o the empirical layer is the easiest to observe and analyze but
it 1s also the least interesting because it changes too much,
facts are too accidental to provide a sound basis for science;

® the other layers of reality cannot be perceived directly, they

*are more or less abstract dynamisms concealed among the facts,

to discover them requires a theoretical approach more than an

empirical one. For example, relativity cannot be seen, it is
essentially a conception ~-- but at the same time it does not
mean that it does not exist also.

These points are in full contradiction with common sense
notions. This. is normal. The science of the underlying structures which
really took off with the advent of modern theoretical physics cannot
possibly be understood within the 1limits of the empirical theory of

knowl edge. -

2) The Two Methods in Science
) '

£

Science does not deal only with facts. It is also concerned
with the logical properties of those facts. Geometrical and structural
properties are of interest. These logical Properties do not exist if we
. separate them from the facts yet they cannot be discovered by inductive
anal;'sis. The axiomatic method posthﬁfﬁhe existence of abstract
causes, of ideal patterns and logical structures present among observable
facts.

Empirical science relies on inductive method. It _does not

search for the ultimate logic of reality. Empirical categories are
. B
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concrete, they represent patterns of visible factors surrounding an

_occurrence, they do not correspond to the invariant’ logic of reality

which is of a different nature. The structure is made up of necessary
laws. Facts are by-products of the logical structure and the essential
cause of their interaction is to be sought in this structure. Facts form
a syndrome within _which an intrinsic rational element is to be found
beyond the pattern reported by objective analysis. This rati;)naI el ement
will provide for a rational why to the observed relationships (or
empirical laws). ¢

Therefore there are two levels of scientific explanation that
are complementary but that differ as to what makes for an "explanans" of
the situation. Inductive analysis explains by virtue of visible factors
surrounding an occurrence, it is unable however to uncover the intelli-
gible network of necessary relations present in their object of study.
Empirical analysis describes 'stable factual relationshipé\\but does not
explain them as the consequence of irreductible causes. Empirical
science -is a genuine science since it discovers exact relations but it is
not the only science onssible as long as the essential causality that

makes these patterns possible is not revealed. It does not reach a level

.of formal-rationalexplanation which would give a definitive explanation

to observed facts as a necessary consequence of an invariant cause,
Empirical method does not make a distinction between empirical
and structural causality. It Tooks for converging factors within ‘a

specific case and does not try to explain this convergence by a necessary
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property of reality. If there was no such underlying property the
(visitﬂe contingent causes would remain a purely accidential combination
of factors. Circumstantial factors are prec‘isely bound together by‘ the
presence of an underlying logical pattern.?* -

An empirical science has much difficulty in estab]i‘sh%ﬁg
general theories because the circumstantial factors it describes retain
an accidental character up to & certain degree. Pattérns of f;ctors are
by definition changing patterns and as long ‘&s a law explaining these
changes is not discovered an empirical science remains approximativé. An
empirical science is valid to the extent that the factors it observes are
more or less stabilized by the underlying structure. Rut this stability
is assumed by\the method, it is not analyzed. Empirical categories are
always relative. Ry comparison an axiomatic science (exampie: theoreti-
cal physics) deals directly with the TJogical network existing among
facts. The aim of the method is to go beyond the visible fafe‘f:s in order
to discover an inner core of necessary connections (a pattern). This
underlying logic is not dilrectly observable: its structure must be
represented by a special type of model, the axiomatic model. The model
will be a hypothesis of an intelligible pattern present in the facts,
The observed facts becbme the effects of this underlying structure, This
underlying structure will explain the movements of the visible structure
as a consequence of 1its necessary principles.

The laws of the underl_ying’ structure differ from the 1laws
of the visible sfructure however, They are made up of necessary

formal-logical relations. The degree of conceptualization required to

!

*Without internal connections all facts would be constantly
permuted at random. In modern physics facts are not glued together by
“substance but by logical properties. .
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understand them is very different from empirical conceptions. For
example, dilatation of gas will be explained by the kinetic theory,‘thel
movement of planets described by astronomy will bhe explained by the .
concepts of astrophysics. The nature of axiomatic concepts differs from
the nature .of empirical concepts. The structural concept is more than
;he development of an empirical concept - it is deduced from a rational
model instead of being abstracted from inductive analysis.

In the social sciences, the axiomatic method, its components,
assumptions and process of operation constitute.still a largely uncharted
area. The explanation of social, economic and political. events as the
result of an underlying Tlogical network is still largely an unknown
possibility. Certain new theories sucﬂ as game theory and more recently
catastrophe theory recognize the possibility of explaining events as the
result of a binding logic but for the moment tﬁese tools are still used
within a strict empirical perspective of ordering visible data - the
possibility of generalizing these conceptual scheme; into full axiomatic
theories has not been properly evaluated.

3) The Positivist Theory of Knowledge Stands in Contradiction to
Modern Science Practice
The amount of 1iteratuqf on the ana]yticl interpretation of

science is extremely limited.Z Actual works available in ‘the fields

2E1emehts pertaining to the analytic perspective are to bhe
found mostly in the writings of theoretical physicists. Almost no philo-
sophers of science have addressed themselves to this problem. Those who
did were European scholars more interested in purely philosophical prob-
lems concerning knowledge than in science as such.



n -

of methodo) ogy \and phﬂosop;hy of science are remarkably silent about this
' possible conception of science. Even popular authors 1ike Thomas S. Kuhn
and Karl Popper fail to make a distinction between empirical and axio-
maticj;epifs“v\%temo1ogy. Their theories on science are too vague to take into
accc@nt t’i"g} comlecated changes in method that have occurred in modern
scien%ﬁnd specially 1in theoretical physics. In fact‘ their works,
despite an appearance of novelty, do not chaHe;nge an empirical concep-
tion of science. There ex*fsts, it is true, a vast amount of Titerature
on theoretical physics that includes philosophical reflections on method,
but this literature usually tinkers with highly specific problems the
nature of which escapes a general discussion on method. Finally, some
“general” philesophers of science like Gaston Bachelard3 and FF.S.C.
Northrop4 have indeed made the distinction between empirical anli ana-

1ytic epistemologies but in a rather vague manner not wholly consistent

with our discussion.

- 3gaston Bachelard, Le nouvel esprit scientifique (Paris:
Presses Universitaires de France, 1934), His thesis is that empiricism
is a form of “phenomenalism" that remains at the surface of things. This
form of knowledge would be typical of the methods used in the classical
sciences of botany, astronomy, anatomy, etc., etc. Their aim is descrip-
tion rather than theory building. Theory building constitutes the last
“stage" of science and involves the utilization of abstract logic to ex-
.press hidden as well as visible relations. In order to attain the level
of theory formulation, the researcher must reject many empirical concepts
which were taken for granted by the phenomenalist type of science in
order to replace them by axiomatic postulates.

4f.s.c. Northrop, The Logic of the Sciences and the Humani-
ties (New York: McMillan & Co., 1947). Northrop postulates that modern
scfence is not based on an empirical epistemology but on an axiomatic
one, Unfortunately, he confuses axiomatics with the hypothetico-
deductive method and fails to assert the complex prerequisites of the new
method. .
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One of the few accessible works establishing a clear distinc-
tion between the two epistemologies is Mario Bunge's philosophy of
-
physics.5  Bunge's analysis is almost unique. iIn "the absence of
other works concurring with or challenging this enterprise, it will be
summarized in an attempt to constitute a conceptual framework. The basic
argument consists of the idea that physicists have a false idea of what
they are doing, their own conception of science stands in contradiction
with their scientific practice: .
"The typical physicist of our time has discarded the worn out
dogmatic systems -- which were half untestable and half false,
and largely strerile anyhow -- only to adopt uncritically an
alternative set of philosophical tenets. This home-spun -
philosophy, extremely popular 1n the physical profession since
the dawn of our century, goes by the name of operationism.
It holds that a symbol, such as an eguation, has a physical
meaning only to the extent to which 1t concerns some possible

human operation. Which entails that the whole of physics is
about operations, chiefly measurements and computations, rather

than about nature."

Bunge argues that science is not necessarily a descriptive
enterprise since theories add conceptual elements that may not be
included in the t"ésearch proceduv~2. The discovery of theoretical models
that will provide for a “why” to the observed relations cannot be reduced
to a purely descriptive conceptual enterprise. Runge therefore rejects

the empirical conceplion of science and articulates his own view along

v

5Mario Bunge, Philosophy of physics (Boston, Dordrecht-
Holland, 1973).

6Page 1. Operationism is a variant form of logical-
empiricism where the constituents of a statement include operational as .
well as semantic concepts. Operational concepts are not necessarily
theoretical howevery they tend to reduce scientific statements to
descriptions.
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three main proposals: (1) science transcends inductive analysis; (2)
science is not limited to the discovery of stable relationships; (3)
science is not based on definitions. "He rejects what he calls '"the

standard philosophy of physics."
a) Science is More Than Inductive Analysis

The contemporary physicist, he argues, “no matter how sophisti-
cated and critical he may be on technical matters, usually espouses
dogmatically what may be called the Credo of Innocent Physicist."’

The main dogmas of this Credo are:
“ (1) Observation 1is the source and the concern of physical
knowl edge.

(II) Nothing is real unless it can become part of human
experience. .

(I11) The hypotheses and theofies of physics are but con-
densed experience, i.e., inductive syntheses of experiential
items.

(IV) Physical theories are not created but discovered: they
can be discerned in sets of empirical data, such as laboratory
tables. Speculation and invention play hardly any role in
physics."8 .

Bunge agrees that observation does supply some rudimentary
knowledge. But knowledge always goes beyond observation since it
pos};ulates the existence of unobservable (or at Tleast not directly
observable) entities such as the inner model of a solid body or waves.
Physics goes even farther since it creates ideas that cannot he

extracted from experience such as the concept of meson and the law of
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inertia.d In other words, science: Qefines facts according to
abstract concepts and also deal; with‘non—:)bservab\e variables. Induct-
ive know]edge stops at the appearance of things, it correlates phenomena
with phenomena while omitting that these phenomena constitute only the
symptoms of things to be studied. The empiricist 1imits the concept of
reality to the resulting aspect of reality.

Like Newton, he 1limits science to measure without seeking, a
qualification for this measure. A mathematical constant would be a final
judgment on any object of study. To Bunge, this is nbt acceptable --
even mathematical laws must themselves be explained by a theory that
transcends them, The neglecty of a causality behind phenomena is a
characteristic of the empirical . approach. For Bunge, all theories
contain concepts that are removed from immediate experiment, they
transcend experiment’ rather than summarizing it .l0 Therefore
theories have nothing to do with inductive syntheses: ‘

“Axiom IV is really a consequence of Axiom III: if theories are
inductive syntheses then they are not created but are formed by
agglomerating empirical particulars, much in the same way as a
cloud is formed by the aggregation of water droplets. The fal-
sity of this thesis follows from the falsity of Postulate III,
but it can be exhibited independently by recalling that every

theory contains concepts that do not occur in the data employed
in checking it. Thus continuum mechanics employs the concept

2Ibid., p. 3.

Ibid., p.\%“*\ln fact concepts suggest new observations
and experiments, Theories are as important (even more important) than
observations since they determine the type of observation needed rather
than be dependent upon it. C
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of inner stress; but, since this concept is unobservable, it
does not figure in the data used to support or to undermine any
particular hypothesis concerning the definite form of the
stress tensor."

If science was limited to description of visible things, there
would be no need for theory. More than that, induction is & process that
lacks a criterion of truth (facts are accidentally related, not essenti-
ally related). This lack of a criterion leads to conflictual models
‘based on identical facts. The famous controversy over the problem of the
relativity of know]ed9912 deal's in fact with a problem that does not
concern science: it 1is the phenomenal knowledge only which is relative
to different contexts and culturesl3 not the scientific knowledge
which transends data with logical theories. As Bunge goes on to
say,14 théories are not photographs nor worldviews, théy are symbolic
models of the logical structure of reality. HoQ, for example, stands
for the logical structure bf water, not for its empirical properties
(cold, hot, clear, polluted, etc.). Therefore scientific theories are
not inductive syntheses. Inductive analysis is a form of knowledge
1imited to information on phenomenal characteristics, no more, no less.

It is a superficial form of knowledge.*

Upid., p. 6.

———

12Eugen F. Miller, "Posnitivism, Historicism and Political
Inquiry," American Political Science Review, (September 1972), p. 862.

Bsee:  Kar Mannheim, Ideology and Utopia, (London, Rout-
ledge and Kegan Paul, 1954),

¥1pid., p. 6.

T

*Few people remember the errors and limitations of Aristotle's
- physics - a genuinely empirical science.
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b) Science is Not Limited to the Discovery of Stable Relationships

According to Bunge the postulates referring to theorizing in
the standard philosophy of physics are not valid. These postulates are:

(V) The goal of hypothesising and theorising is to systema-
tise a part of the growing fund of human experience and to
forecast possible new experiences. In no case should one try
to explain reality. Least of all should we attempt to grasp

essentials.
(VI) The hypotheses and theories that include noncbserva-

tional concepts, such as those of electron and field, have no
physical content: they are merely mathematical bridges among
actual or possible observations. Those transempirical con-
cepts, then, do not refer to real yet imperceptible objects but
are just auxiliaries devoid of reference.

(VII) The hypothesis and theories of physics are not more or
less true, or adequate; since they correspond to no independ-
ently existing items, they are only more or less simple and
effective ways of systematising and enriching our experience
rather than components of a picture of the world."15

Scientific theories are not aimed at making convenient typolo-
gies for factual knowledge. Science goes deeper than the orfinary data.
Deep explanations reguire that we postulate the existence of mechanisms
that escape perception most of the time (except far the macrophysical and
properly mechanical ones).16 Many scientific theories are nonpheno-
menological and refer to abstract entities that cannot be seen nor

"visualized" with the help of imagination.

15

@{\ Ibid., p. 2.
16

’ Ibid., '‘p. 7. BRunge, however, does not detail systemati-
cally the different layers of the scientific reality -- he simply
proposes a distinction between "deep" and phenomenological theories.

'
»
’\ | |



Science has abandoned inductive knowledge as a standard method
because visible relations constitute only the syndrome layer of reality.
Any visible relationship is either accidental (facts are changing all the
time) or stable -- in which case it should be explained by the existence
of an underlying structure. The mathematical expression of a visible
relationship (an empirical law) is not enough for science: the pheno-
menal law remains tol be explained by a superior law that “goes beyond
relations and reguiarities to reach the essence of things. Beyond
empirical properties, there are formal properties in science, such as
mass and charge17 which originate several other properties -- but
these properties are those of under]yihg patterns which may differ from
the phenomenal sequence of things, Science 1is closer to X-Ray radi-
ography than to empirical description, the 1o0gical skeleton sustaining
things is the real target., This is why Bunge rejects Axion VI of the
standard phﬁosophy of physics which postulates that trans-empirical
concepts, are nothing more thap mathematical (or logical) bridges among
observations:

"Axiom V! is common to conventionalism, pragmatism and opera-
tionism (which may be regarded as the philosophy of science of
pragmatism). If adopted, most of the referents of physical

_theory are dropped and we are left with empty calculi. For,

, what characterises a physical theory by contrast to a purely
mathematical one, is that the former concerns -- whether
rightly or wrongly -- physical systems. If a theory is not:

. about a class of physical systems, then it does not qualify as

- a physical theory. Hence the sixth dogma is semantically
false. It is psychologically false as well, for if theories

were nothing_but data grinding machines, nobody would bother to
build them,"18

7 1bid., p. 7.

——m———

181hid., p. 7.

—————



Empirical theories and models are typological in character.
They are portrgits of certain stable processes and nothing else. The
usual confusion between mathematical physics and theoretical physics is
typical of empir1c1'\sm: theoretical physics does not limit its uses of
mathematics to establish direct relations between facts (this is -only one
aspect of the question), mathema‘c’ics also express complex properties that
cannot be understood from an empiricial perspective: relativity makes
Tittle sense out of a non-Euclidean universe (but such a universe cannot
be seen even if it is there). Therefoyre Axion VIII which makes theories
similar to technical tools is also to be rejected: the logical reality
modern science is talking about is "true" in itself and the goal of

theories 1is the discovery of this immanent pattern, not the pragmatic

ordering of data. 19

c) Science is not Based on Definitions

¥
A third group of empirical postulates would make science bHased

on definitions, Such a view seems logical but in fact it is net. Here

are these postulates:

“ (VII1) Every important concept has to be defined., Conse-
quently every well-organised discourse has to start by defining
the key terms.

(IX) What assigns meaning is definition: an undefined
symbol has no physical meaning and therefore can occur in
physics only as a mathematical auxiliary.

19144, , p. 8.

7
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(X) A symbol acquires a physical meaning through an opera-
tional definition. Whatever is not defined in terms of
possible empirical operations is physically meaningless and
should therefore be discarded.

i

According to Bunge the demand "that every concept should be

'defined to begin with, is flatly absurd."2l In logic, since concepts

/ @
are made of other concepts, some of them must remain undefined and serve

as a basis 'for understanding. In science there is a great role played by

v

hasic undef%ned concepts which serve to ground a theory. Thus "concepts

like mass and force are primitive (undefined) in Newtonian mechanics .22

Theories do not start with definitions but with undefined concepts that

will be glued to Togical and mathematical concepts in order to form a

‘/
b

theory. They are essential, others a;e not,23

The role of primitive concepts (undefined axioms) is to define
the other concepts of'a theory. Basic concepts are not defined semantic-
ally (by connotative and denotative descriptive statements), they are
defined by a whole theory. These concepts are not operatiima] defini-

~3
tions and involve more than measure:

01pid., ¢. 2.

2lbid., p. 9.

———

22154d,, p. 9.

——

‘ zaBunge does not review the logical and semantic 1limits of
empirical concepts. He simply states that empirical definitions are not
the basis of a theory. ’

-
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"Besides, the numerical value of a magnitude or physical
quantity is only one constituent of it,. For example the
concept of electric field is, mathematically speaking, a func-
tion ‘and therefore it has three ingredients: two sets (the
domain and the range of the function) and the precise corres-
pondence between them. A set of measured values is only a
sample of the range of the function. Unless one has a fairly
well-rounded idea of the whole thing one would not even know
how to go about taking such a sample. That is, far from
assigning meanings, measurement presupposes them,"

Modern science is then axiomatic, In modern theories no pheno-

menological meaning whatsoever is attributed to the primitive notions.
These notions are simple terms whose whole significance consis{s Bf being
used according to some or other partigular formal conventions. Sciences
based on definitions are therefore not axiomatic. Pure science consists
of the invention of an alogrithm set up in such a ;vay that the judgments
about 1ts subject correspond to judgments of experience in a purely
abstract operationalization of the parameters .r The content of the theory
becomes an idea rai:her than a’ summary of facts.

£

B) Political Science
1) Empiricism

In the analytic perspective, the crisis of political science is
to be seen as the crisis of scieptific theorizing. We must leave the
surface of immediate content and search deeper for the underlying prem-

ises of the theories. It is not only what the theories say but what they

241044, . p. 10.

B

PA
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assume that becomes tne main interest.. An axiomatic criticism aims at
the roots of existing theories - philosophical, conceptual and ideolog-
jcal presuppositions and implications rather than at actual propositions.
Therefore the new perspective constitutes a variant of the
"methodological debate." Instead of bheing interested in the ideological
position of Behaviouralism, we Want to stress the point that the method
followed by Behaviouralism is not-a complete one. The analytic approach
offers a solution to political science: not so much in terms of a change
of paradigm but in terms of a change of method. The methodological
debate exists because the empirical method is not strong enough to impose
its conclusions. An advanced scientific method should render the present
-methodological dehate obsolete.
Today, the scientifically inclined political scientists still
conceive theory as a precise copy of observations rather than as 'the
1) .

discovery of the logic at work within these observed events. Within this
approach, theory 1is still concéﬁved in an archaic manner germane to
nineteenth century physics as can he seen in this excerpt from an article
by tugene F. Miller:

"It is true that logical positivists moved toward a more liberal

criterion of meaningfulness whi chncould accommodate the fact

that theoretical physics makes extensive use of concepts which

do not refer to anything directly observable. -As Carnap

pointed out 1in this later period, 'the prodigious gI"OVith of

physics since the last century depended essentially upon the

© possibility of referring to unobservable entities 1ike atoms

and fields.' Accordingly, Carnap developed the view that

theories must be tested indirectly by 1linking theoretical

concepts to observable things by ‘correspondence rules.'
4
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Carnap's later view is possibly liberal enough to sanction
metaphorical references to 'nonobservabies' in the human
sciences, but not all empiricists would be this generous.
Brodbeck, for example, grants that references to invisible
entities cannot be eliminated from atomic physics, bhut she
denies that social scientists are warranted in introducing
similar concepts. In this respect, social science is like
classical Newtonian theory: all of its concepts refer to what
can be observed, namely, to the 'observed behavior' of indivi-
duals or groups. Social scientists should not 'hunger after
the complexity of the invisible,' because the phenomena they
study are not of 'atomic or subatomic dimensions.' Thus the
notion of ‘model' appropriate to these nonobservable entities
has ‘no intelligible meaning in social science.'”

The idea that the cause of human events may refer to abstract
properties “of society ha‘s not yet entered the awareness 6f pol itical
scientists. However, the standard view is incorrect. Facts do not
constitute the basis of the scientific pyramid, axioms do. Hypotheses
are no’t scientific-binding statements; they are gquesses about the
possibilities in the abstract world, and these ‘quesses are certainly
completely formed by formal logic. But science is hypnthesis-testing:
tests are based on empirical reality but facts are defined concept'uaﬂhy
by the axioms -- S0 there is nowhere in science such a prgblem as a
narrow selection of facts. Science is based on theoretical abstractions
about reality, it is not based on sel f-evident facts capable of support-
ing a scientific blueprint by simple observation, we cannot see thermo-

dynamics, nor charmisma, nor power,

}

25Eugene F. Miller, '"Metaphor and Political Knowledge,"

American Political Science Review 73, (1979), p. 164.

L]
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The pragmatic consequences of 'this lack of concern for the
nature of social reality- s that Behaviouralism cannot produce any theo-
retical explanation that could be refutable on l1ogical grounds. fhef
Behavioural approach is only cumulating data on the characteristics of

politics - but it has not been proven so far that these visible charac-

teristics were something else other than secondary attributes of poli-,

tics. Behaviouralism is combining method with phenomenal appearance:
the empirical world is only the result o’f an inierna] dynamism, it is not
an entity ,in itsel f and a science that limits itself to the stud} of the
fécts is only a science of appearances, not a fundamental science based

» on logic.

2) Implementing the Analytic Method in Political Science:
An Alternative Approach -

Political Science should become a discipline like geometry, and
concerned with the dynamisms of political life in sepa‘ration from any
content, Political axiomatics should succeed 1in building a formalized
and 1'ntegrate;gi theory of politics where.the whole of social and political

life could ‘be deduced from a body of necessary logical Tlaws.

"The forces of ordinary intellectual discourse, therefore, drive
political studies towards the deductive mode of analysis. Some
may find that prospect of a discipline dominated by such :
reasoning distasteful b8Cause” deduction is closely prescribed

1 -~

E1Y
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by a large number of rules. These rules, are however, helpful
rather than handicapping because they set out the conditions
that must be fulfilled most precisely, and free the gnalyst
from the pursuit of many dead ends. They concentrate the mind
wonderfully, rather than dispersing its energies across a wide
range of marginal considerations. The question is who is to be
master - analyst or subject-matter? (...)

What 1is particularly important about the arguments used here
is that they rely on general considerations which are or ocught
to be accepted by the proponents of all traditions within
political studies. For 1instance, though behaviouralism is
often contrasted with traditional social and” political theory,
the latter has equally been affected by the same logical
probiems. New paradigms have had to be developed in the study
of the history of ileas, and the same pattern of argument has
.produced a movement towards deductive reéasoning in analytical
potitical theory. Thus the same pressures are found in the
work of those who are often the leading anti-behaviouralists; .
it is likely that both traditional and modern approaches will
end at the same place if they are both using the same map.

The study of politics will continue to expérience crises until . o
it finds a mode of analysis of its own. This will not occur
until it adopts methods which are based on the exploitation of
the properties of deductive reasom‘ng.'“26 .

The implementation of this method in Ponlitical Science faces
considerable opposition: science is still conceived to be exclusively

empirical and too rigid to fit the relative indeterminancy of human

} ,
problems. Eugene Meehan has well summarized this point of view: ;

b "The need for a clear and unambiguous definition of knowledge,
for a set of criteria that can be used to determine the status
of propositions, is classic. Reasoned argument or explanation

is not possible until the standards of evidence have been i
defined and agreed. A good part of the polemic over
26J. Stanyer, "Irresistable Forces: The Pressurds for a

Sc1ence of Politics, " Political Studies, 24(3), 1976, p. 252.

\
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methodology in political science can be traced to fundamental
disagreement about epistemological requirements, and many of
the distinctions that can be drawn between political science
and physical science may be attributed in large measure to
epistemic differences. If the political scientist could simply
adopt the epistemological standards of the physicist for his
own, a great many troublesome problems of technique, method,
and research strategy would disappear, and it has sometimes
been suggested that this be done. Unfortunately, or perhaps
fortunately, this solution to our .problems will not do; a
political scientist restricted by the strict epistemological
standards of the 7phys1’c1'st could not perform the tasks of his
own discipline."2

Many political scientists maintain the distinction between the
physical sciences with their search for abstract unive?}al laws and the

mora concrete cultural disciplines which deal with unique more or less

-

extended circumstantial events, seeking to present them in a descpritive

manner, rather than abstractly. This accepted pract{ce simply rejects

the possibility of. hav%ng a real science of politics based on general
itself to the unoriginal

laws and exact theories in order to limit

description of problems and institutions. This unnecessary limitation is
sel f-defeating, surely the uniqueness of events and the particular prob-
lems of human freedom do not make general causal explanations 'impossible.
The great politicial scientist Harold Lasswell was a spokesman for such a
possibility:

“Facts, to Lasswell, were to be regarded as data for hypotheses,
and in his introduction to 'Power and Society' he expressed
devotion to 'pure causal analysis'. Theorising in politics was
not to be confused with metaphysical speculation in terms of
abstractions hopelessly removed from empirical observation and
control. He accepted the 'straightforward empirical view'

27E. Meehan, The Theory and Method of Political Analysis
(Homewood, I111.: .Norsey Press, 1965), p. 169.




26

v

(Lasswell's assessment) of two such widely separated books as
Machiavelli's 'Discourses' and Michel's 'Political Parties'.
But he for himself would aim at broader generalisations than
either. For good or ill, the assessment that Lasswell, like
Merriam, is to be understood primarily for the conviction which
they helped to spread that the study of politics is important
and can be scientific after the manner of the natural sciences
is certainly justified,"28

In an advanced science of politics, the events should be the
result of abstract laws totally independent of human will.  Politics
should be reducible to exact laws of social and political dynamisms to be
discovered by the method of logical-axiomatic deduction. In an advanced
science, the method is deductive: an event is explained by showing that
it can be deduced from an established axiomatic model of a hidden
dynamism, Such deduction from the existence of an abstract law offers a
causal explanation (the explicandum) to a set of facts that are rigidly
determined. A less ad&anced science of politics is only probabilistic -
deductive: it provides on{y for circumstantial explanation of the event
and includes tendency statements.

The axiomatic theory is neither empirical nor 1s it a set of
models that can be correlated with the facty. ~Here, the theory is an
abstract and symbolic construction of a hidden dynamism. This type of
theory offers conceptual, rather than empirical generalizations. The

theory must also include some _theorems that relate the theory to

observable facts. This type of theory is an hierarchical’ construction

-

ZRH.V. Wiseman, Politics the Master Science (London: Rout -
ledge & Kegan Paul, 1969), p. 53.
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based on universal vaxioms (postulatgs) which are not dedicible from any
other statements in the theory. [Its theorems are logical derivations of
the original axioms is best expressed hy a conventional set of symbols
(as in chemiétry for example) o-r by mathematical equations. The know-
ledge expressed by an advanced science stands in real contradiction with
the results of empirical analysis. James S. Coleman describes the way
the axiomatic theory of gravity might not have been devised, had Galileo
gone about his task in the way most data-analyzing social scientists do:

"A simple example will illustrate some of the difficulties which
might arise by this kind of ‘brick-hy-brick' approach to
theory. Suppose that early mechanics had developed hy the use
of regression equations. Suppose, specifically, that an
investigation had been carried out relating the length of time
a body had fallen through air and the velocity it attained.
The relation in mechanics is that the velocity attained is
equal to the acceleration due to gravity times the time the
object has fallen, or ) .

v = gt

where g is the acceleration due to gravity. Now if there had
been numerous investigations involving different-sized bodies,
different velocities, and bodies with differing densities,- the
investigators would have ended with numerous pairs of bser-
vations (vj. tj), which they would locate on a scatter dia-
qgram in order to find the line of best fit. 'But in every case,
and especially for high velotities (i.e., objects which fell a
great distance) and low-density objects (i.e., feathers), the
observed velocity would fall considerably below that which the
theoretical equation predicts, The resulting regression equa-
tion might have ended up including other variables, such as
mass or density of the object; and there would have been
indi1cations that at high velocities the relation of velocity to
time was not even linear. The reason, of course, would he air
resistance, which has different effects as a function of the
density of the object, its shape, its velocity, and other
things, The regression equation would of course have been
empirically correct, but it wouldn't have corresponded to the
simple velocity-time relation which served as the basis for
Galileo's remarkable contribution to the science of mechanics.



28

‘They might even have served to confound the issue, by bringing
iln too soon a factor - i.e., air resistance - which was irrele-
vant to the fundamentals of mechanics."29 '

One way of dllistinguishing an advanced science from a pre-
science is that the former includes a generally agreed-upon body of
axioms from which most of its theories can be deduced. Political Science
does not possess such a body o% axioms. Lacking this base for deduction,

a source of deductive theory could possibly be found in a well-estab-

lished theory from another field.

3) Three Theoretical Stages in the Development of Political Science
a) The Black Box View of Political Science

We think that empirical political scieni:e is a "black hox" type
of science according to a world-known c1assi'f\1'cat1‘on made by Mario
Bunge.30 This means that the Behavioural school of thought is under-
taking only a de\scription of the functioning of the constituted political
system and political behaviour. It explicitly states this goal and the
lack of interest in the mechanism-producing society. The "black box".
type of science is cumulative, It considers the world as a coherent -
system of causes and effects which is relatively static in terms of

structure and which can be understood completely through a finite amount

29J.S. Coleman, Introduction to Mathematic Sociology (New
York: The Free Press, 1964), pp. 100-101. .

30Ange1a Botez, "Models of the development of sciencé", Revue
roumaine de sciences sociales, Vol. 22, No. 1, (1978), p. 17.

"
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of information to be completed in due ti@e. The process of cognition is
seen as a passive recording of reality, be it maEeria] or ideal, as a
reflection of existing properties and relations of the object. Methodo-
logically, this conception emphasizes the empirical, taxonomic knowledge
and aims at offering detailed descriptivé statements and a unitary and
more or less stable scientific language. Theories are reductionist and
are based essentially on induction. Facts are prior to.theory and select
the valid theory out of cumulated evidence,

The cumulative view ignores the genesis of the political facts
in analytical terms and concentrates exclusively on the resulting visible
structure as the cause of politics. [t denies the possibility of
s¢ientific progress through logical imagination. When it does consider

scientific discovery, it defines it as the extension of former knowledge

"in new combinations, stressing in this way the continuity and stability

of scientific knowledge. Regarding the development of mental structures,
they are viewed from an observational perspective aiming at a fixed

descrniption of events. The devefopment of science is limited, since it

consists only of the discovery of a pre-existing finite truth. Secondary

theories will be integrated to the previous ones in order to deal with
the ultimate ‘invariable factors. The trends supporting this conception

of science are, generally speaking, the empirical philosophies of

science: the Vienna circle and logical positivism.

Since this type of political science refers only to the actual
organization of the political factors and not to their dynamics, not to

the mechanisms producing them, behavioural conceptions can be regarded as
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the descriptive stage of the research in science. As such, the accuracy
of the research method constitutes an essential prerequisite for the next
stage of science. F:

What is faulty in the black box science 1§ not research
objectivity but the analysis that is limited to the static structure of
behaviour ruling out diachrony, the genetic construction of the structure
and the internal dynamics of the structure as valid sources for

t

scientific theories.
b) The Grey Box Interlude of Thomas S. Kuhn

The “"grey box" type of science consists more or less of the
black box approach plus an affirmation of the importance of the role of
imagination in science. The role of constructive reason is the basis on
which theories are built - theories that can then select the relevant
facts. According to this view, the dynamics of science consists of
cognitive mutations called paradigms. Science becomes aﬁpm‘ﬁt of view,
and the changes in these prints of view cannot be predicted in advance.
Science is a succession of scientific revolutions in which the existing
paradigms are replaced by others, linguistically incompatibtle, ~jncommen-
surable and inappropriate. It acknowledges and probably exaggerates
the influence '‘of socio-historical conditions on scientific development.
The method is much less accurate than the black box approach but gains
enormously in scope. It is a stage where 1interesting questions are

AN
asked about reality. Rut the method 1is remarkably weak 1in its
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definition of correspondence between theories and facts. The theories
are extremely relativistic since opposing theories can be based on the
same facts.

The grey box approach does not measure up to its own Etandards
because it does not propose a change of methad but only a change in the
conception of science. Science is in fact no more a method but simply a
worldview. _At this point science cannot be differentiated from ideology
which also defines a worldview and selects the fact to prove it. The
value of the grey box approach lies in its emphasis on the importance of
theories to understand the world but the specific method that could

permit the building of genuine theories is completely mistaken for free

¥

imagination. _
A

q) The Translucid Box Approach

9

*

The last approach in science 1'; reached when the specific
method for scientific theorizing is discovered. This method consists
essentially of the translation of the empirical facts into analytical
categories that can he permuted according to the rules of mathematics.
In this approach, the problems linked with the task of defining the facts
In a clear manner are over since the facts become simple coordinates
within a mathematical model of the universe. However, the building of a
model that would serve as an axiomatic foundation to theories is
immensely difficult since the parameters of th& interaction of facts

cannot be derived from observation - only from logic, The model then is
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a 'gigan;:ic logical puzzle that tries to link all the observable facts of
the world acc]ording'to simple common denominators.

At this stage, the conception of reality ceases to be logical-
positivist and becomes somewhat Hegelian in nature: the world /%;ecomes
the distorted embodiment of a principh:e that transcends it - in
Hegelianism this principle is called the "spirit," in modern science it
is called - at least by Einsteinn- an axiomatic mathematical principle.
'Logical 'models of the universe replace the observable universe as a
source of theorizing - if the model is valid, then the laws derived from
it will be confirmed later by expe“rimental scientists. At this stage the
empirical reality is not rejected, it is simply translated into logical
hypotheses amenable to mathematical deductions, Mathematics at this
stage are not measures of statistics but algebraic equations expressing
hypothetical abstract attributes of the observable world. . The world is
no longer material but purely mathematical. The observable ‘world remains
absolutely essential for testing the axiomatic theories but it is no more
absolutely necessary as a direct source for theorizing. The axiomatic

method frees itself so to speak from the vernacular-pedestrian-task of

1)

judging the inmediate reality 1n order to take off in the "“sky" of
abstract theorizing. This flight 1into pure thinking has, however,
nothing to do with metaphysics because the axiomatic researcher subordin-
ates his task to a reference system that serves as a rule of logic. The

goal is to decipher the logical structure of the world, not to observe

empirical regularities.

B
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° CHAPTER II
THE NEW METHOD IN THEORETICAL PHYSICS

A) The Evolution of Method

The evolution of method in science - pnd more precisely in

contemporary theoretical physics - has led to an epistemoiogical revolu-

tion that must be taken into account in a discussion on the development
of method in political science. Th1§°epistemologica1 transformation is
of an interest larger than physics because it reveals for the first time

«

the logical imperatives for the scientific method. Before these contem-
porary developments, method has usually been assimilated t6 common sense
and it is the great merit of the new approach to have discovered that any
further improvements 'in the development of science requires that the
empirical epistemology must be replaced by an axiomatic reference system..
The arguments for this transition can be listed as follows:

e Infinite regression in the chain of factual causes must stop at
some basic cause justifying the process of causality.

¢ Infinite regression in terms defining other terms must also

stop at some primitive terms justifying all terms.
<

o Primitive causal relations cannot be observed. They form a
pre-order of the observed reality.

o Primitive causal relations are therefore to be understood in
terms of abstract operationalism couched in an axiomatic
Tanguage. '

e The transition from observational terms to axiomatic terms is
an immensely difficult process.



1) The Axiomatic Method

. The axiomatic method was invented by Newton when he furnished a
mathematical theory of planetary motign, obtaining thereby his law of
gravitation.t It differed from the p_revious one in that it was mathe-
matical and speculative. Up to now, physics is the only one of the
sciences to which mathematical procedure has been applied with complete
success. The incentives which prompted the new method are the following:
in the prior method, facts were defined and their relations were grossly
established.” But the relations discovered by the occurrence of a
phenomenon in different contexts were the most obvious ones, the more
hidden o;- more complex relations were simply overlooked. A’t this point
came the question: could these additional relations be revealed by
connecting more facts together or by connecting them with a different
method? Political science has apparently made the error of opting for
the first approach while modern physics has opted for the second
possibility.

To proceed beyond the/‘empirical stage, researchers are
compelled, however, to introduce assumptions of a more orl 1'ess specu-
lative nature. These assumptions are too complicated to be reduced by
commonplace reasoning which eventually lead to the replacement of simple
human objectivity by an axiomatic logic amenable to mathematical formu-
lation. With this new approach the scientific reference system is no

Ay

lTonger based on human perception, it is based on a rule of formal logic.



35
1
With formal logic replacing common sense, formerly unsuspected relations
are revealed, and additional laws are derived. These logical (or
mathematical) laws are no longer called "empirical" for they differ
entirely in their mode of derivation from the laws that ma_y' have been
established in the preceding stages. Newton's law of gravitation is an
illustration of a law obtained through the medium of mathematics. The
theories developed so far in physics as a result of the application of
the axiomatic theorizing are usually called "“theories of mathematical
physics" or more briefly “theoretical physics®. The theory of relativity
and the quantum theory are of this type. The role played by mathematics
in these new theories is not to express an empirical regularity as it is
mistakenly assumed, it is 1instead the explanation of an invariant
deviation from an expecteéd regularity by linking mathematically this
observed deviation with a built-in abstract dynamism: the theory of

%
relativity is the clearest example of this mode of r'easam'ng.1

lTher‘e are two positions on the meaning of mathematical
theories in physics. The first position (empirical) rejects all attempts
that would make mathematical relations the expression of an underlying
abstract universe: “The whole of our physical knowledge is based on
measurement....The physical world consists, so to speak, of groups of
measures resting on an obscure foundation that is outside the realm of
physics....The whole object of the exact sciences consists of pointer-
readings and similar indications. We cannot at this point enter into an
examination of what can be classified as 'similar indications'; observing
the approximate coincidence of a needle with a division on a scale can,
in a general way, be extended to include every sort of coincidence
or, according to the customary expression used in the, language of
relativity, an intersection of 1lines of the universe. This is the
essential point: even though we would appear to have very definite
conceptions of the objects of the external world, these conceptions form
no part of the realm of exact science and are in no way confirmed by it.

i
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An i1[ustration of formal logic replacing common sense theoriz-
ing can be easily conceived in the following example: if we push a
well -greased wagon on a track and 1ét it go, iq will stop at one point --
the empiricist will establish a correlation between the force applied on
the wagon and the distance covered on the track; itqwi11 be an empirical

lawﬁ

The axiomatic analyst will have a different idea of the prob-
lem: he will remark that there 1is no reason why the cartwheel shou1&
stop at any moment, it should logically follow a permanent straight line
unless an unseen resistance is at work affecting the movement. He wil)
therefore build a mathematical model of the inertial forces causing the
act of sto%ﬁﬁng. In the first case an empirical reqularity is estab-

lished, in the second case a fundamental cause is reached.

(Continued from p. 35)

Before exact science can begin to handle the problem, it must replace
them with quantities representing the results of physical measurements."
A.S. Eddington, The Nature of the Physical World (Cambridge, University
Press, 1929), pp. 252-253.

The second position (an?1yt1c) recommends that the abstract properties
and patterns of the universe be considered as real even if they are hard
to conceptualize. Wave mechanics, for example, is more than a set of
mathematical symbols. It is more than a symbolic representation of
probability. Even if no imaginable spatio-temporal representation, no
physical image of those waves is itself possible and even if it were
impossible to define them as a result of certain sequences of operations
of physical measurements, it is not necessary to conclude to their
non-existence. Theoretical physics includes many such abstract concepts
that transcend their immediate mathematical utility. More is gained by
postulating the real existence of abstract patterns than maintaining that
these concepts are pure mathematical symbols.

\
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1) At One Point the Axiomatic Method Must Replace the Empirical Method

As we have said already, science develops by methodological
stages. The first stage is the empricial one in which careful observa-
tions and descriptions are generalized in tendency statements. However,
this inductive method has severe limits that came to be understood little
by 1ittle over time in some disciplines, Empirical concepts are vague,
despite their pretense to the contrary, they are influenced by subjective
interpretations and above all they lack a substantive logic that could
justify how many and which categories of facts are needed to build
scientific theories. Facts are not really self-evident and in their
search for a better understanding, scientists came to realize that
meaning s imposed upon the facts hy the theory itsel f.*

Fo11owing'from this observatinn on the preconception of facts,
the next stage in science is essentially a debate over paradigms. The
provisional solution to the vagueness problem is that a conceptual
framework will bring together all the empirical observations in an
attempt to provide them for a meaning.

The problem, however, is to determine a method by which a model
can he chosen: if the world is a sea of inchoate phenomena to which a
meaning 1s given by placating a model on it, how will you ever know that
the meaning given by your model is valid? You can make as many arbitary
models as you want with such a method since ‘the definition of the facts

¢
(in the absence of the existence of absolute objective sel f-evident

*Facts result from a sensate description or an analytic con-
struct.



v

facts) ‘remains largely arbitrary. Even if a common model 1'§ singled out
for practical purposes by a community of scholars, it does not mean tiwat
this convention is scientific.

Since the facts are defined by the mode]s,thgemse‘lvgs it becomes
impossible to decilie betwe;n different models expla;ning the same facts
with different concepts. The solution cannot be a return to factual
verification due to the limited degree of precision of the facts and due’
to our igr;orance of the number of facts that must be cumulated in order'
to establish a universal generalization under the form of a scientific
law (not to mention the immense ]problem of the variations of empirical
relationships in different contexts and in different time-spans, a prob-

lem big enough to cancel by itself any prospect of having an empirical

science at all). This stalemate was solved in physics in different works

and especially in the writings, speeches a;\d corr‘eSpondﬁence of Albert
Einstein, Einstein proposed a change in the focus and in 'the content of
the scientific models that proved to be the only possible ‘solution.
First, he understood that the models were riot linking facts together but
were in fact expressing Togica] properties of the universe that were
partly independent of the observed facts and seco-nd hez found that> the
only possible convention thlat could decide between different models of

the universe was not an arbitary convention (paradigm) but was formal

/){:— : Feee - Ll

L

e s e e



L

Mot

39
'logic. This new epistemology prepared.by the works of Heinrich Hertz and
Ludwig Boltzmann was a true scientific revolution.?

This shift in the focus and in the contents of the models will
then permit a new type of scientific verification. It will no longer
correlate a definition with a fact in a loosely descriptive manner but
wii] explain the occurrence of an event as the necessary indicator of the
existence of a hidden abstract battern atiwork among thelfacts. With the

new method, a theory will be verified if a predicted specific event will

-

~occur among all the abserved phenomena - if this specific event does

océur and gives credence to a logical theorem derived from an axiomatic
model, then the implied variable inferred in the model will be believed

=

to exist.
B) The Transition to an Axiomatic Science in Physics

The gradual replacement of empiricism in physics was largely

due to the introduction of concepts that 3had little or no empirical

1

2Pr'esent-day paradigms 1in theoretical physics are based on
pure logic. "The theory of relativity constitutes, on the whole, the
crowning of the old macroscopic physics, while, on the contrary, the
Quantum Theory arose out of the study of the corpuscular and atomic
world": Louis de Broglie, "Relativité et Quanta," Revue de Métaphysique
et Morale, (July-September 1933). In these few very suggestive pages M.
Touis de Broglie recalls how the Theory of Relativity and the Quantum
Theory had to confront each other as a result of their having grown up
from different axiomatics.

¥
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equivalents. Following the thesis of James Clerk Maxwell on electro-
magnetism, the scientific community changed radically its conception of

reality for @ subtler one. This change is well 'reported by Albert

"Einstein:

“Neglecting the important individual results which Clerk
Maxwell's life-work produced in important departments of
physics, and concentrating on the changes wrought by him
in our conception of the nature of physical reality, we
may say this:-- Before Clerk Maxwell people conceived of

" physical reality -- in so far as it is supposed to rep-
resent events in nature -- as material points, whose
changes consist exclusively of motions, which are sub-
ject to partial differential equations. After Maxwell
they conceived physical reality as represented by con-
tinuous fields, not mechanically explicable, which are
subject to partial differential equations. This change
in the conception of reality is the most profound and
fruitful one that has come to physics since Newton; but.
it has at the same time to be admitted that the program
has by-no .means been completely carried out yet. The
successful systems of physics which have been evolved

* since rather represent compromises between these two
schemes, which for that very reason bear a provisional,
logically incompliete character, although they may have
achieved great advances in certain particulars."

This change prompted certain philosophers of science to ques-

tionythe value of the empirical epistemology since the new theories were

pointing at the existence of relationships that could be understood from

a purely conceptual point of view but that could not be observed as such,

The debate that ensued on the nature of reality came gradually to be
monopolized by Ernst Mach and Albert Einstein. The problem was: is.

physical reality abstract or empirical?

3. Einstein, Essays in science (N.Y., Philosophical Library,

£3934), p. 44.
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1) Ernst Mach

Mach's philosophy 1is considerable and cannot possibly be
reviewed here. We will rather concentrate on the essential part of his
scientific epistemology.

Mach was a physicist, a physiologist and also a psychologist
and his philosophy arose from the wish to find a solid perspecf\'lve to
which he could hew 1in any research, one that.could provide a common
denominator to all fields of science from the field of physics to that of
physiology and psychology. He reached such a perspective by going back
to that which is given before all scientific research: namely the world
of sensations. The argument was that all our knowledge co}lcernjng the
‘external world relied only on sensations. Mach held that we can and must
take these sensations and complex of sensationns to be the sole content
(Gegenstande) of knowledge, and, therefore, that there is no need to
assume the ex;stence of an objectivé world hidden behind the sensations.
With that, the existence of the:wor]d in itself is removed as an
unjustified and unnecessar_y\ problem, Ph;ls1ca1 objects are after all
nothing else than more or less invariant patterns of sensations. We
cannot See any substance, we perceive and hear only colours, sounds,
heat, pressure, etc. To infer from these sensations that the world is a
substance is a dead-end deduction that is irrelevant to science. The
world is empty and there exists nothing other than sensations and their

connections. Mach also defined the sensations as the "elements”.
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According to Mach, the new worldview developed after Maxwell\‘s
theories was not really in contradiction with the common sense view of
the objective world since this view was largely the result of an improper
under'standing of\ the process of human thinking. Scientific knowledge of
the world consists, according to Mach, in nothing else than the simplest
possible description of the connectibns between the sensations, and it
has its only aim in the intellectual mastery of those facts by means of
the 1east possible effort of thought. This aim is reached by means of a
more and more complete accommodation of thoughts to the sensations and
the accomnodation of the thoughts to one another. This .is the formula-
tion by Mach of his famous “principle of the economy of thought". Mach
had correctly pointed out that "If all the individual facts - all the
indiyidual phenomena, knowledge of which we desire - were immediately
accessible to us, science would never have arisen*.? For Mach,
science 1s the totality of the mental relations between different data of
experiment. For Mach scientific theories were nothing else than mental
techniques serviﬁg to bridge the gaps in our Sensations, they did not
refer’to the existence of anything in particular and therefore the field-
theories in -physics did not refer to the existence of a non-phenomenal
world behind the sensate world but were only heuristic devices,

For Mach any statement about the existence of any world was a

metaphysical concept since we connot experiment whole worlds but only

4E. Mach, Conservation “of Energy {N.Y., Dover Fubi. 1947),

p. 54.
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isolated sensations. From a logical point of view he maintained that the
explanations of the phenomena with the easy hypothesis of the existence
of a world determining them were a loss of time since the properties
ascribed to this world had no theoretical significance. To say, fqr
example, that bodies attract each other in nature as a consequence of Sn
inner disposifion for attraction does not explain why this disposition
exists after all. To say that “ether" must exist because 1ight could not
travel in a void does not tell us anything about the inner structure of
“ether".. Mach's phenomenalistic positivism proved to be ‘an undeniable
and irresistible weapon for the critical reevaluation of classical
physics eliminating all the false explanations derived from the existence
of wunprovable world properties. Mach was the first philospher to
correctly criticize the metaphysical aspect of‘empiricism. Therefore,
the aim of science "is not to produce bold hypotheses as to the essence
of matter, or to explain the movement of a body from that of molecules,
but to present equations which, free from hypotheses, are as far as
possible true and quantitatively correct correspondents of the phenomenal
work, careless of the essence of things and'forces".5

But the phenomenalistic positivism of Mach, even if it had
demonstrated successfully the metaphysical character of many empirical
assumptions had failed to give a convincing explanation of the chasm

created in the new theories between the observed world and the

SG. Holton, “"Where is Reality? The Answers of Einstein,"
in Science and Synthesis, N.Y., Berlin, Springer-Verlag (1971), p. 63.




theoretical world. To assert that the world does not really exist (or at
least that its existence does not concern science) and that theories are
artificial subjective links between disparate sensory experiments seemed
to many scientists to be a too easy evacuation of the problem of reality
in science. After all, Mach's "“sensations" had themselves a metaphysical
character- all of their owﬁ - how could Mach be so sure that his cinema-
like form of knowledge was projecting the total picture of the worlid or

that our understanding of the film was correct?

2. Einstein’s Critique of Hach
|

Mach's early 1influence on Einstein had \been enormous and had
contributed to the implicit epistemology found in the special theory of
relativity of 1905 - a theory which again was in contradiction with the
phenomenal perception of tie,_xmrld. For a time it seemed that Einstein
was satisfied with tlfe idea that the elasticity of time and space accord-
ing to motton included in his theory was little else than a free specula-
tion linking paradoxical observations on the speed of light. Like Mach
he believed that the opposition between theoretical relativity and the
perception of a stable three-dimensional world was a false problem,

The Machist component of the 1905 paper showed up convincingly
in two respects. First, by Einstein's insistence thet the fundamental
categories of physics ‘had to be defined with the aid of an epistemo-
logical analysis rather than being taken at face value with an empirical
description. Second, by his belief that reaolity consisted o disparate .
“events" perceived by senses.*

!

2

*A, Einstein, Zur Elektrodynamik bewegter Korper, Annalen der
Physik, 17, 1905, p. 891-921. The article proposes a discussjon of some
concepts in an abstract operationalist manner,
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—
Einstein really believed at that time that all scientific

concepts apd statements rested solely in isolated experiments (Einzerler-
. N
1ebnisse) to which the concepts referred.

This"' phenomenalistic epistemology was well summarized by R.S.

Cohent .

“[The phenomenalist program] suggested that nRtufe was to be
conceived as a set of disconnected atomic facts, that the flux
of sensations can be analyzed into individual obseryation-
protocols ... The phenomena with which science deals are
assumed to be isolated sensations or single observations. The
rel ations among the given phenomena were subjective matters of
efficient but arbitrary ordering of the data; hypothetical
entities and their relations were viewed as fictions or as
shorthand; and the monadic character of atomic sensations was
assumed a priori but made empirically plausible by a program of
reductive definition of scientific concepts in terms of
individual reports."0

However, two intellectual events will gradually lead Einstein
to a rejection of Machian phenomenalism and its replacement by a coherent
epistemology that will decisively solve the problem of the gap -between
the new theoretical world of physics and the visible world, .

The first blow came from Ernst Mach himself when he finally
reje‘cted the theory of relativity. The reasons for this rejection are
numerous but the central argument made by Mach was that Einstein's theory
was based a priori on an unprovable view of the world rather than on
sense-impressions. For Mach, Einstein was not a phenomenal empiricist,

£
i

6R.5s. Cohen, "Dialectical materialism and Carnap’s logical
empiricism," in The Philosophy of- Rudolf Carnap, P.A. Schlipp, ed., La
Salle, 1N1. (1963), p. 136.

L,
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he was_ something new, something that had nothing to do with pheno-
renalism,

What had made the relativity theory work was not its avowed
recognition of the importance of the phenomenalist epistemology but
rather the unexpected affirmations made by Einstein concerning the con-
stancy of light velocity and the relativity in all branches of physics,
two postulates for which there could not be any direct confirmation at
all, Einstein did not understand at once that hisv theory was in itself a
rejectian of the dmplicit principle of description latent in all the
works of Mach. For Hach the theorizing process was nothing else than a
quasi-descriptive patchwork between two separate observations, but now
Einstein was apparently linking two separate unprovable assumptions. For
Mach there was no possible way a scientist could transcend the factuality
of the vorld even if this factuality was more chaotic than the homogenous
substance defined by the tlraditional empiricists. Implicit in Mach's
theory was the underlying assumption that categc;r1es ftad still to be
abstracted from experiments. Mach was a sophisticated empiricist, he
understood brilliantly that the existence of the world was a useless

conception leading to pseudo-explanations by the attribution of ad hoc

" properties to this world, but he did not understand that a theoretical

enterprise linking disparate phenomena can precisely do only that: re-
defining a reality linking the two observed phenomena. In Mach's theory
the world is subjective Instead of being objective as in empiricism - and

if Mach can explain the opposition between the theoretical world and the
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observable, world as a false problem resulting from the more complex
apparatus developed by science to link more bhenomena together, he would
not understand that the relationships between facts should postulate the
existence of intervening components. In other words, the relationship
did not really exist, it was only a mental systematic 1illusion made
necessa"r\:y by the 1imits of one human perception. :

Einstein.would one day turn this conception upside down by
stating that only the relationships exist and that the observed events
are only particular (and usually misleading) aspects of these abstract
relations. But before elaborating and justifying this anti-phenomena-
listic epistemology, Einstein struggled hard to remain in the Machian
tradition:

"1 am anxious to draw attention to the fact that this theory is
not speculative 1in origin; it owes its invention entirely to
the desire to make physical theory fit observed fact as wel) as
possible. e have here no revolutionary act but the natural
continuation of a line that can be traced through centuries.
The abandonment of certain notions connected with space, time
and motion, hitherto treated as fundamentals, must not be
regarded as arbitrary, but only as conditioned by observed
facts."/

The gradual erosion of Einstein's confidence in Mach's approach
came when he finally realized that there was very little in this approach
concerning causality. Like the empiricists before, Mach had limited
science to a description of the world where causality was nothing else

than an infinite chain of actions and reactions between all the elements.

Teinstein, A. "On the theory of realtivity," in Ideas and
Opinions, (N.Y. Crown Publishers, 1954), p. 246.

i
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But such a type of causality cannot explain a]i the observed
eventsyand the excuse that the events are disconnected due to our Timited
capacities for perception is a rather feeble one. This question is
particularly important since the gap observed between the theoretical
view of the world in contemporary physics and its visible counterpart may
precisely refer to the existence of a new type of causality that: cannot
be included in the observéd phenomena.

If we return to Finstein's 1905 paper on relativity theory8
it is evident that he has an instrumentalist view of the concepts of
space and time. For him time is not & substance but is a judgment

e
bearing on the simultaneity of two events -~ if the train arrives at seven
o'clock, what is really meant %s'that the pointing of the small hand of a
clﬁck to seven and the arrival of the train are simultaneous events.

For Einstein, however, the time of an event by itself has no
operational meaning whatsoever, it has only a phenomenal meaning because
our consciousness registers the simultaneity of the events but the cause
of the simultaneity can only be given by attributing & supplementary
explanation to what const1tutes in fact the intersection of two particu-
lar world lines, say that of the train and that of the clock.

Starting from this problem two kinds of explanation are
possible. The first one would be empirical and would describe all the
circumstances of this particular observation including the point of

departure and speed of phe train and making sure that the clock was near

8A. Einstein, Sidelights on Relativity (London, Methuen,
1922), p. 8.

—
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the train and working properly at the time of the arrival. A gra;‘)hi\c
could then be made showing the numbers of metres travelled per ;econd ai:
the time of the arrival in the direction of the clock. The ultimate
gxp]anation of the experiment would be that the distance travelled by the
train was proportional to the distance travelled by the Yong hand on thé
clock for any sequence of movement determined for the experiment.

The second type of explanation would be theoretical and would
attempt to relate the two events by an absolute 1link rather than by
"circumstantial evidence, the empirical evidences are implicitly based on
‘the unproved postulate that the world is homogeneously the same every-
where which would render two separate measures (seconds and metres) abso-

lutely related. Einstein proved exactly the contrary, that not only the

circumstances of the occurrence of an event were accidental in all cases
but that time itself would ultimately vary according to acceleration.

A clock placed aboard the train would register time more slowly
than the clock at the train station due to its acceleration. What

Einstein really demonstrated was that the perceived world of absolute

I

space and time does not exist and that r’io empirical coordiﬁ?aﬁés wi71‘1 ever
be able to do anything moré than a metaphor of the occurrence of two
events. The principle invoked by Einstein is tha£ empiricism and pheno-
menalism are defining their parameters starting from the illusion of the
existence of a homogeneous world (but such a world cannot .be proven
logically). Causality therefore is purely accidental in empiricism and
phenomenalism and cannot ascribe in an event. Circumstantial explana-

tions are baby talk since the observations may change arbitrarily with
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changing cendition‘s .6{ observation. Mach was not able to take a solid

‘s‘tarid on the problem of causality, in fact his approach: if éarried to the
’ extrenie would have fallen .in a meaningiess description. Ip the absence

" of a logicql reference system his method cannot- lead to a definitive

explanation of causality.

The fact is that common s;ansg' %s far from Being a satisfactqry’
basis of scientific thinking. The mathematical and physical sciences
demand the most uncommon kir":d of thinking 1mag{n?b1e. No sc%ent‘lfic dis-
tovery was ever made by the application of common sense. it took the
great)bo]dness of Einstein's scientific imagination to perceive that the
two postulates on which the special theory of r;ir"ativity is basgd are
logically contradictory only if we accept Newton's axioms of an absolute
space and an absolute time. 'Ihe two postulates that Ei.nstein enunciated
were not made up in order to impress his cq]l'eagueswith some startling
paradoxgs. They were distﬂ]ed by a careful analysis from a large number
of weﬂ-éstabHshed physical m-easﬂurements. But if we accept these two
posfu'lates, Newton's absolute spacwe and apsolute time have to be
abapdoried. . |

To the same end, Einstein also reminded his readers frequently
of'the fatal error that had been made for $o long in thinking that the

basis of Euclidean geometry was 1logically necessary; this error was

. caused by forgetting the empirical base and hence the 1imited experien-

tial context within which all concepts are fashioned. A similar illusion
was the great obstacle to formulating the Special Relativity Theory,

namely, that there exists a universal time applicable to all events in

+
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. space as a whole, a concept of time long heu{?to be an a priori given,
necessary cqngeption, seemingly independent from our sense experiment,
This error was caused by forgetting that the notion of time itself arises
initially in our everyday experiment by watching sequences of events
happening at one locality, rather than in all of space. T -

More and more Einstein came to undersand that the scientific
categories could not be abstracted from sense experiment due to the
built-in contingency of the observed events. Not only events were rela-
tive to changing contexts and also dependent on all the hazards of per-
) cebtua,l distortion and subjective misinterpretations but their mechanical
relation to each other was no explanation at aH‘ but simply ‘a description
of accidental facts. The last but decisive arZument is that empirical
causality cannot explain the paradoxes observed in nature: add one speed
"of light to an object moving at the speed of 1light and you .obtain only
/

the initial speed - this patadox is outside the reach of empricism and

phenomenalism, Einstein therefore abandoned (1ike Mach) the concept of

empirical reality as an unwarranted judgment on the world. But 1nstegd
of justifying knowledge as a descripti\;e link between visible facts, he
rather correctly pointed out that the real world was an abstract syste-
matic substructure upon which the visible phenomena were forming a highly
distorted mirror. Therefore a new solution was found to explain the
opposition between the visible world and :he new scientific theories:
these new theories were revealing the real world which 1sJ on a p¥ane
beyond sensé-expeﬁence. However, we have 1indirect evidence of the

presence of this abstract world by the occcurrence of certain specific

/

/
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events observable in the material world. In a Sense empiricism and
phenomenalism were analyzing only the surface of things, ignoring
compietely the inner dynamisms of reality. Reality for Einstein is‘not
commensurable with the visible world. Thus, the laws of science may be
said to be also built into the event-world as the underguiding structure
“'éoverning“ the pattern of events. E'ins'tein elaborated his epistemology
well after his main discoveries had been made. It was only .in 1933 that

a firm commitment to his new epistemology was made:

- "We are concerned with the eternal antithesis between the two

inseparable components of our knowledge, the empirical and the
rational, in our department... The structure of the system is
the work of reason; the empirical contents and their mutual
relations must find their representation in the conclusions of
the theory. In the possibility of such a representation lies
the sole value and justification of the whole system, and
especially the concepts and fundamental principles which under-
1ie it. Apart from that, these latter are free inventions of
the human intellect, which cannot be justified either by the
nature of that intellect or. in any other fashion a priori.
'The fundamental concepts and postulates of physics were not in
the logical sense inventions of the human mind but could be
deduced from experience by ‘abstraction® - that “is "to-say, by
logical means. A clear recognition of the erroneousness of

> this notion really only came with the general theory of relati-
vity.' 'Nature is the realization of the simplest conceivable
mathematical 1ideas. [ am convinced that we can aiscover by
means of purely mathematical constructions the concepts and the-
laws connecting with each other, which furnished the key to the
understanding of natural phenomena. Experience may suggest
the appropriate mathematical concepts, but they most certainly
cannot be deduced from it. Experience remains, of course, the
sole criterion of physical ytility of a mathematical construc-
tion. But the creative principle resides in mathematics. In a
certain sense, therefore, I hold it true that pure thought can
grasp reality, as the ancients dreamed,'"9

<

9A. Einstein,-. "On the method of ' theoretical physics“ in

Ideas and Opinions, p. 270-276.

o et e -



LS

O
53

Einstein from ih\en on believed that Mach's theory of knowledge
"(;n the account of the relative closeness of the concepts used to experi-
ence" did not suffice, and that one must go *beyond this phenomenological
point of view" to achieve a theory whose basis is further removed from
direct experiment but 1s much more logical in character.

Since 1909, there were sign§ of a gradué] hardening of Einstein
against the epistemological priority of experiment, not to speak of
sensory experiment. More and more clearly Einst;ein put the logical
‘consistenc,y of thematic conceptions higher in importance than the
empirical experiments and again and again he proved to be right. ‘

Finally Einstein completely rejected the phenomenalistic
epistemology. His rejection can be summed up in the following points:

o Mach did not understand the speculative character of theories,
that scientific discovery is incommensurable with observation.

e Mach did not pay any attention to the logical structure of
theories, for him theories had no value in themselves.

e Mach was completely wrong when he proposed that sensations were
the ultimate reality, that they were the butiding blocks of the

real world --this would have led to the rejection of the idea
of physical reality.

3) Reality According to Einstein

) Mach's program by itself was an insufficient attempt to explain
the differén;es between the empirical and the theoretical images of the
world. What finstein had doné was first to adopt Mach's doctrine (that
we know only disparate experiments of reality), and then he turned it

upside down - these isolated observations were not caused’ by the limits
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of human perception but by an abstract substructure determining the

structure and function of the phenomenal surface.

Einstein was led to the conception of an objecti{ve, “real”
world behind the phenomena to which our senses are exposed. Of course
the same choice was made by Galileo, Newton, Planck, etc. It will be
important for our analysis to remember that Planck, (Einstein's earliest
patron in scient1f1<; circles, and who by 1913 succeeded in persuading his
German colleages to invite Einstein to the Kaiser-WHilhelm-Gesellschaft 1n
Berlin), was “indeed at that time the only scientifically prominent

opponent of Mach, and had just written his famous attack, Die Einheit de>

physikalischen Weltbildes (1909). Far from accepting Mach's view that,

as he put 1it, “nothing is real except the perceptions, and all natural
science is yltimately an economic adaptation of our ideas to our percep-
tions", Planck held that a basic aim is "the finding of a fixed world
independent of the variation of time and people" or, more generally, “the
complete liberation of t;le !Jhysical picture from the individuality of the
separate intellects". ‘

By 1931, in the essay “Maxwell's Influence on the Evolution of
the Idea of Physical Reality*,10 Einstein could start with the words:
"The belief in an external world independent of the perceiving subject
is the basis of all natural science". Again and again, in the period

beginning with his work on the general relativity theory, Einstein

10A. Einstefn, Essays in Science, p. 12,
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fnsisted that between experiment and reason, as well as between the world
of sensory perception and the objective world, there are 1logically
unbridgeable chasms. The efficacy of reasor; to grasp reality was charac-
terized ]it\er by Einstein by the word “miraculous”. Even the very
terminology in these statements would have been anathema to Mach.

Indeed, 211 other evidence points to the conclusion that
Einstein's work on general relativity theory was crucial in his episte-

mological development. As he wrote later (Physics and Reality, 1936):

"The first aim of the general theory of relativity was the preliminary
version which, while not meeting the requirements for constituting a
closed system, could be connected in «:as simple a manner as possible with
'‘directly observed facts'." "But the aim could not be achieved. In
“Notes on the Origin of the General Relativity Theory",ll Einstein
reported: "I soon saw that the inclusion of non-linear transformation,
as the pr{inciple of equivalence dema’nded, was lnevitably fatal to the
simple physical interpretation of the coordinates, - that is, that it
could no longer be required that coordinate differences should signify
direct results of measurement with ideal scales or clocks. I was much
bothered by this piece of knowledge ..." - )just as Mach must have been.
"The solution of the above mentioned dilemma [fn;m 1912 on] was therefore
as follows: a physical significance attaches not to the differentials of
the coordinates, but only to the Riemannian metric corresponding to

them" .12

11l\. Einstein, Ideas and Opinions, p. 288.
121p14., p. 289.

f
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In fact Einstein had completely rejected empiricism and he was
resisting attempts made by friends and other scientists to make him
comply with the empirical method. He repeatedly responded that the facts
cannot lead to any deductive theory and at most were the symptoms that
could lead to the intuition of a general principle underlying them. In
1952 he wrote:

"It appears that you do not take the four-dimensionality of
reality, but that instead you take the present to be the only
reality. What you call 'world' is 1in physical terminology

'spacelike section' for which the relativity trfory - already
the special theory - denies objective reality."

In the end, Einstein came back full circle to a view which many
(and perhaps he himself) thought he had eliminated from physics in the
basic 1905 paper on relativity theory: there exists an external, object-
ive, physical reality which we may hope to grasp - not directly empiri-
cally or logically or with fullest certainty, but at least by an intui-
tive leap, one that 1s only quided by experiment with the totality of
sensible “"facts"; events happen in a “real world”, of which the spacetime
world of sensory experiment, and even the world of multidimensional
continua, are useful metaphors, but no more than that.

In an unpublished fragment which app\arent]y was intended as an
additional critical reply to one of the essays in the book, Albert

Einstein, Philosopher-Scientist (1949),* Einstein returned once more -

and quite scathingly - to deal with the opposition to this view.
3 .

136, Holton, Where is Reality? The Answers of Einstein,

p. 68.

*Schilpp, Paul, editor, Albert Einstein, Philosopher and
Scientist (Evanston, Il11., the Library of Living Philosophies, 1949),
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And now, his words indicate explicitly and with clarity that the change
that had begun half a century earlier in his epist:.emo]ogy was now com-
plete. Perhaps even without consciously remembering the words of
Planck's attack on Mach cited earlier - that a basic aim of science is
“the complete liberation of the physical world picture from the individu- /
ality of creative intellects" - Einstein refers to a "basic axiom" in his
own thinking: “the postulation of a 'real world,' which so-to-speak
l1iberates the 'world' of the thinking and experiencing subject. The
extreme positivists think.that they can do without it; this seems to me
to be an #)lusjon, if they are not willing to renounce thought itself".

Einstein's final epistemological message was that the world of
mere experiment must be subjugated and transformed by fundamental thought
so general that it may be cosmological in character.

Einstein“ had become a staunch anti-positivist but he was not
the only one to reflect on this methodological transformation, the
appearance of theoretical physics in the second half of the nineteenth
century eventually led the physicists to make a sharp distinction between
the empirical (or phenomenal) world and the real world t;1at cannot be
perceived directly but that can be deduced congeptual]y from the occur-
rence of certain phenomenal patterns. In his autobiography, Max Planck
writes:

"The real world exists behind the explorable world. The world
we see, the world of phenomena, is only a limited approximation
of the real world. In fact the "real" reality is not Tlocated
spatially behind the empirical reality but is embodied in it.

The inner core of the empirical world is ANOTHER world made up
of absolute logical relations,



Even if they are interrelated the two worlds are independent
and cannot be united by human thinking.! The gap between them
will always be immense in our minds. This gap is so dissonant

. that we always try to erase it - /dsually by denying the

- existence of an abstract world at the core of matter. However,
the empirical knowledge derived from this attitude will never

. enter the realm of the real reality because the phenomena we
see are only superficial appearances. The real reality is so
complex and so remote from our usual experiences that we will
possibly never really understand it. The new reality is not
the basis of science but rather its goal.”

To simplify the program we could say that empiricism is a
three-dimensional model of the world (a homogeneous space-time stage
supporting simple mechanical interaction) while contemporary science is a
four-dimensional model where the fourth dimension is an abstract deter-
minism that governs the relations within the first three dimensions.

The transition to modern science is the product of a mental
revolution in the conception of the real world. In contemporary science

t @
the two elements that defined reality in positivism are disocciated.
Reality is two things: it is what is perceived objectively and it is
also a rule of logic that 1is not included in the observed phenomena.
These two elements were compounded and taken for granted in the empiri-
cist epistemology under the assumption of objectivity but in wmodern
science they are dissociated methodologically - objectivity in modern
science is attained only at the cost of replacing the observable reality

by formal logical models.

Wy, planck, Autobiographie scientifique (Paris, Albin
Michel, 1960), p. 145-13T.




59 .

Sensate objectivity is from now on the great obstacle in the
pursuit of scientific reality. Concrete cases are no longer synonymous

of objective cases - the reality of modern science places the emphasis on

conceptual objectivity and rejects empirical objectivity as being vague, -

impressionistic and superficial.

This rupture in the positivist epistemology was consecrated so
to speak by the theory of relativity. This theory rejects the popular
perception of the wor1d as being made up of finite space and time.

For Einstein the future of method in physics was highly
dependent on the pursuit of theoretical reasoning:

“Si. donc 11 est vrai que la base axiomatique de la physique
théorique ne peut &tre obtenue par une inférence d@ partir de
1'expérience, mais doit &tre une libre invention, avpns-nous le
droit d'espérer que nous trouverons la bonne voie? Bien plus:
est-ce que cette bonne voie existe réellement, ailleurs que
dans notre imagination?  Avons-nous le droit d'espérer que
1'expérience va nous guider comme i1 faut lorsqu'il existe des
théories (comme la mécanique classique) qui s'accordent avec
1'expérience dans une trés large mesure, méme si elles ne vont
pas Jjusqu'au fond du sujet? A quoi je réponds avec une
parfaite assurance qu'il y a, & mon avis, la bonne voie et, de
plus qu‘il est en notre pouvoir de la ‘trouver. Notre expé-
rience jusqu'a ce jour nous justifie dans notre certitude que
1'idéal de la simplicité mathématique est réalisé dans la
nature. Je suis convaincu que la construction purement mathé-
matique nous permet de découvrir les concepts et les lois qui
les relient, lesquels nous donnent la clef pour comprendre les
phénomenes de la nature. L'expérience peut, bien entendu, nous
guider dans notre choix des concepts mathématiques a utiliser;
mais i1 n'est pas possible qu'elle soit 1a source d'ol ils
découlent. Si elle demeure, assurement, 1'unique critére de
1'utilité, pour la physique, d'une construction mathématique,
c'est dans les mathématiques que réside le principe vraiment
créateur. En un certain sens, donc, je tiens pour vrai que la
pensée pure est compétente pour comprendre le réel, ainsi que
les Anciens 1'avaient révé."l

15R. Blanché, La méthode experimentale et la philosophie

physique (Paris, A. Colim, 1965), p. 2/1-273.
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C) Albert Einstein's Methodelogy

Einstein never wrote atreatiseon method but judging by his
publications and letters a very :Sherent program emerges., His interest
in method went far beyond personad curiosity for he believed that episte-
molodg'lcal development ana scientific breakthroughs were interdependent.
Epistemology outside research was empty speculation to him ~;eput science
without epistemology was bound to remain a fixed dogma, it z:;ﬁs a perma-
nent process rendered necessary by the rapid change of the scientific
foundations. Eivnstein was somewhat sceptical of any philosophy of
science that was made outside the scientific research process - he
believed that ebistemology should be built by the scientists themselves -
because they were the cnes who knew what the problems were,16

Outside his basic scientific exposes, Einstein wrote many
articles, lectures, books and countless letters to other scientists
with respect to different scientific problems, chief among them being
those dealing with epistemology. His epistemological framework consists
of the definition of three finterdependent but different abstract °
operations that go far beyond the simple ,fncg.humulation of data so central

to the empirical method.

N

1) The Starting Point: A Speculative Jump

Einstein placed emphasis on the sequence of steps in doing

science, in making a discovery or formulating a theory, rather than

165, Einstein, Ideas and Opinions, p. 290.

—
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reformulating the results later on to make them acceptable to publishers
of scientific journals or philosophers interested in the justification of
proposed theories.

His approach is a model for thinking and for the integration of
extremely complex relationships. Although he never bothered to illus-
trate it explicitly. Empiricism for Einstein rested on the unproved’
assumption that-the visible phenomena were the ultimate reality. This
primitive assertipn ts the equivalent of the rejection of the possibility
of theorising in Einstein's model because the empiricist believed he did
not need a method to think but only a method to observe. In fact ghe
empiricist holds thinking 1in suspicion for he believes that the
construction of wmodels hampers him in the observation of the *“hard
facts". For Einstein the empirical meihod was an absolute waste of time
since the variables are always contingent and non-amenable to essential
invariant relationships. Einstein always believed that empiricism was a
pointless evaluation of reality.

Einstein's model for thinking can be schematized in a diagram:*

Level of ) .
Abstract Determinisms Hypothetical Logical -
and Properties Axioms and Models
81 Togical ~ — ~ — — ~ R T
B2 Presuppositions
B3
Specul afjive Jump *J”" Deduced Assertiond and Theorems (Laﬁs)
‘*-‘5\59§-1 : 05-2 0S-3
Necessary Empirical Consequences and Predictions
Chaotic .

Experience "E”

* Reproduced from Einstein's historical letter to Solovine in 1952.

i



In this model (also labelled the EJASE cycle) thinking starts
with experiments that are given to us. However, these experiments are
chaotic, accideﬁtal, circumstantial and contingent to the _qi_ly_;g inter-
action of countless factors - simply ¢to correlate these events empiri-
cally is not at all an explanation butlc0ns‘t1tutes only a catalogue - to
render the chaos intelligible, a unified system gf thought must relate
all these events as the consequence of an absolute invariant ultimate
relationship, This system will become a scientific theory if it can
handle all the observed facts starting from a single logical principle.

Science is not the correlation of experiments among themselves
as believed by empiricists, it is the correlation of the experiments with
a theoretic structure - meaning a set of propositions embodying the
totality of their own parameters without additional references to ad hoc
factors involved in the problem.

Sense experimeﬁt will then provide for a pragmatic validation
of the theory - the tt;eory will be retained if it handles fact usefully
and it will be abandoned if i{ts deductions do not coincide with events,
A theory can never be verified as SuC?; due to an essential gap between
the world of theory and the world of events, verification is the result
of interpretation - more than exact measure. The term “exact science"
was another empirical misunderstanding of reality according to Einstein.

Understanding for Einstein is a deductive process - this type
of deduction should not be confused, however, with the misconceived

notion of an empirical deduction. yFor Einstein deduction is never



63
empirical (empirical deductipns being only generalizations of partial
observations), deduction is axiomatic - starting from a set of abstract
principles. The discovefy of these principles constitutes the real aim
of science, an aim not too easily Lnderstandab]e‘ since Einstein
postulates that these principles cannot be inferred from the empirical
experiment.

In his diagram, the passage from experiments’ (E) to a set of
axiomatic postulates (A) designated an arrow (J) thét stands for
speculative jump. This notion is central in the Einsteinian method and
can be characterized by the following elements:

e This jump is not logical but intuitive and made with the help
of pure imagination and pre-scientific thoughts.

¢ This jump builds a model of a suspected hidden relationship
1inking the observed events together.

o This relationship is not empirical but abstract, the model is
not a sort of trans-observational language but a logical specu-
lation.

¢ The speculative jump 1is essentially guesswork that tries “to
“rebuild the real image of the world concealed within the chaos
of human experiment.

The image of the world thus obtained is a synthetical conjec-
ture of postulate and principles from which the observed event
can be deduced as a particular case of an all-encompassing
principle.

If the model is correct then the observed facts will be under-
stood as being the necessary functions of a structure larger than the"
immediate observed circumstances. This inclusion of the empirical world
in a larger abstract world made up of systematic dynamical relationships

is really the crux of the matter - the only difference at this .point
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between the bhi1osopher and the scientist being that the latter provides
for an exact measure of his theoretical world while the philosopher can
offer arbitrary conceptions only. The ability to measure ‘the abstract
reality with the combination of mathematical logic and imagined opera-
tional postulates (axioms) permits for .the first time in history of
mankind the deciphering of reality within re&&ity. Not only does this
method permit the handling of many more facts than the empirical method
but it can also predict the occurrence of future events as necessary
consequences of the abstract structure of the world. This new type of
prediction is infinitely superior to thé‘ tendency statements and the
random probabilities of the empirical method.

To put it more simply the real order of the world cannot be
observed, but since it really exists, the érgument goes thus: the events
6f the world are not necessary one to the other (all the facts of the
world are contingent),* therefore it is useless to link them together for
the sake of creating an image of the world because this image would
contain no necessary causality - what should be done is to imagine
abstract properties, the relations of which would explain the world we
see as an epiphenomenon. But to do this an empiriga] clue must serve _as
an occasion for the speculative jymp, an empirical phenomenon must serve
as an indicator of the present of a hidden factor at work. This facter
will be a symptom -or even a syndrome of the hidden reality. FEinstein
still defines this syndrome 1in Machian language: “certain repeatedly

occurring complexes of sense impressions",

75, Einstein, Ideas and Opinions, p. 291.

AN
o~

*Contingency means immediate proximity but also accidentality.
Facts are permutable - they are not essential.

-



e

. - ’ 65
N )
The speculative jump will consist of c<;nnec4t1ng this syndrome
~ with an 1magine& axiomatic cbncept. This ‘concept will at first be com-
pletely arbitrary but will graduan; be processed through the next step
of the process of theorizing. An example of this is Newton attributing
the concept of gravity to the symptom of falling apples.

The new concepts have nothing to do with positivism. The con-
cept of gravity defines a logical property from which the fall of objects”
is only one possible consequence - gravity is a principle not an observa-
tional category (it 1is true that modern theories are far more easily
differentiated from the visible world than previous physical theories -
but the difference also exists in the previous ones, even if it is less
apparent). ﬂ -

The speculative jump- is the starting point of the theory.

- Without 1it, no Tlogical principles can be inferred from empirical
experiment; this speculative process is also ran implicit negation of
common sense explanatilons that usually (attr‘lbute an effect to a

contingent immediate cause or to a metaphysical propert&.

} 2) The Development of the Hypothesis
To return to Einstein's schema,. the next step will be that from/

A, by a logical path particular assertions (S) are deduced. * This step is

made up of vigorous analytical thinking.sl "Logical thinking 1is neces-

sarily deductive".18 From the axioms,. necessary consequences and

a ° 4

@

181pid. ,#p. 307.
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upredictions are made. In his special theory of relativity the constancy
of the velocity of lié;hi was an axiom from which followed necessarﬂf the
transformatizon equations for space and time coord‘lﬂnates describing a rule -
governing the relativity of simu]tanéity, the so-called length contrac-
tion and time dilation effects. The consequenées of the theory were
really innumerable ranging from countless new perspectives in the prob-
lems of pt;ysics to the use of nuclear energy. Starting from the paradox
othhe non-;ddit‘lonath of the speed of ﬁ;;ht he derived the empirically
1nconce1\vable (but rather ::ommonp]ace from an axiomatic point of view)
proposition of the relativity of time and space according to sp/e,ed.

The axioms must be reduced to their simplest logical formuta-
:tions. Each element in the theory must be rendered irreducible and must
have an absolute single role in the hypothetiécal model . Axjomatic
theories are absolutely denotational and must not include eXn the possi-
bﬂi%y of ‘a connotational statement. This is why~modern scientific
equations are cast into a mathematical language that leaves no Jdoubrt as
to the exact meaning of the elements present in the model. The only
important criterion of the theory is logical consistency.

After the e]aborati(;n of the deductions in the form of theorems
comes the process of verification. Contrary to the current viéws over
falsific?itionalism held by Karl Popper, Einstein bel‘iéved thlat the pro-
cess of verification is not of a logical nature, theories do not coincide '
so easily with facts. In his model, the global relationships of (A) to

>

(E) or between the axioms and experiment is difficult to understand and

#
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‘even {f the relations between (S) and (E) or between theorems ‘aMd the
occurrence Jf specific events s easy to realize by the presence or tﬁe
absence of the predicted factor, it does not mean that the theory is
necessarily proven because the vhole structure of conjectures, postula-
tions and deductions may be wrong while still leading to posjtively
testable theorems. The phlogiston theory is the best example of this
type of error in the history of modern science.

The process of verification of the theory is not abs&ute.
According to Einstein we should better talk of a reference to the facts
rather than ac verification on the facts for two reasons, first because
the verification involves a conceptual interpretation of tbe facts and
second because the experimental facts are usually far from evident:
misinterpretation of the data - especially if it consists of minute
detaﬂsj is frequenf.

Instead of the dogma of verification, Einstein proposes two

criteria for the criticism of a scientific theory.
3) ‘External Validation

- The first test is what Einstein called the criterion of “ex-

e

ternal validation”' and it is "concerned with the validation [Bewdhrung]
of the theoretical foundations by means of the material of experiment
[Erfahruhgsmateria]] lying at hand".19 The criterion is simply this:

“The theory must not contradict empirical fact".20

195 Schlipp, ed., Albert Einstein:  Philosopher Scientist
(Evanston, I11., The Library of Living Philosophers, 1949), p. 22.

201pid., p. 2. ,

‘B
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Note .that this is a principle of disconfirmation or of falsifi-
cation, and hence much more sophisticated than any injunction to seek
"confirmation” Dy empirical test. It is more generous, because in the
absence of disconfii‘ma;ion one can hold on to the theory - "Once a theo-
retical idea has been acquired, one does well to hold fast to it until it
leads to an untenable concl usion"2l and it is also a sharper demar-
cation criterion because the presence of believable disconfirmat%ons soon
discredits a theory, whereas a continued absence of verification merely

delays the final decision. s

4) Inner perfection

154

finstein/s second criterion was frankly stated in his Autobio-

12

graphical MNotes: ['The second point of view is not concerned with the

relation to the material of observation but with the premises of the
theory itself, with what may brileﬂy but vaguely be characterized as the
‘naturalness’ \ora‘Iogiccﬂ sirr}p{icity‘ of the premises of the‘basic con-
cepts and of the relations bé/tween these wnich are taken as a basis".*
Einstein considers as very destructive the inclusion of any
empirical assumptior; to increase the relevance of the theory. Artificial
additional assumpt&ions must be avoided since they constitute a fal se
articulation of the theor& with the facts. A simple theory is hard to
build due to the chaos of possibilities from which exact axioms must De

chosen. -

%

21P. Schlipp, Albert Einstein: Phitosopher Scientisth, p. 23.

** Autobiographical Notes" in Albert Einstein, Philosopher and
Scjentist, pp. 3-98.
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The theory does not stop wiéh an attempted verification but in
fact is a kind of cycle that must be repeated each time the"corres-
pondence between the concepts and the empirical predictions is not per-
fec£ -~ each cycle clarifying a little more the empirical symptoms and
readjusting the logical properties of the axioms. The theory can also be
developed exclusively by methods of logical deduction with little attempt
at verificai\:ion but ultimately sense data must play a role of control.

When the theory is finished it 1is presented like a textbook pedagogic

_scheme which is characterized by a rearrangement to bring out an axio-

7|

matic structure and to hide all traces of the speculative phase that
motivated and characterized the theory in its early stage. This presen-
tation format leads to tr;e falise 'beh'ef that the axiom system was
induced; and from the“htter predictions are deduced which experimenta)
demonstration is‘ provided: this format of writ‘n‘ng scientific papers is ;
distortion.22

In this brief review of Einstein's conception of method, it
becomes evident that once the principle of the presence of a logical
world within the empir';cal world as its essential causation 1is accepted
ihe real task of science consists of unveiling this inner world with the

J

(aid of imagination and logic.

-

/
2?'The commonly agreed-u&?““\structure of writing scientific
papers for publication which makes it seem that the gathering of data and
induction from them formed the beginning of scientific work, has prompted
P.B. Medawar to call the scientific paper a "fraud" and a "travesty of
nature of scientific thought" in P.B., Medawar, "Is the Scientific Paper a
fraud?" The Listener (1963), p. 377-378. '
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But the speculative jump from the observed data to a body of

logical principles cannot be accomplished 16 a void or by magic because

even if these principles cannot be abstracted from experiment, they must

at least correspond to some meaning.

This element will be provided by a framework of preconceptions
and presuppositions, These schemes o?"thought are useful to the extent
they contribute in making the totality of the content of thinking "intel-
11gible”. These assumptions are unverifiable and unfalisifiable but they
are not necessarily arbitrary, These themata in science must bear on
logical possibilities - they must not be an empirical image of the world
- in which case the ™~ “paradigm" becomes a metqphysica] roadblock 1in the
building of scientific hypotheses., The goal (%f these tacit presupposi -
tions - as all the rest of the method - is to single out a logical order
beyond - but governing - the phenomenal plane.

According to Planck, the problem of method could be summarized
as follows: ! p

e “There is a real outer world which exists independ-
ently of our act of knowing.

~

® The real outer world is not directly knowable."23
The first of these statements cannot be proved or: disproved
either by a priori arguments or by experiment; the stand of the solipsé%t
is unassailable. For pragmatic reasons, however, the independent exist-

n

ence of an outer world must be granted. Planck's second canon therefore

23Max Planck, Where is science going?  (N.Y., W.W. MNorton
& Co., 1932), p. 82.
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implies that the real world which is the cause of our sensations, is not-

revealed to us by these sensations alone.

In our ordinary life our attention is absorbed by cur sensa-

tions and perceptions, and the real impersonal world (the reality behind

the appearances) is disregarded. But the physicist cannot restrict
himself to such subjective statements as "snow is white" or "“sugar is
sweet"; he is compelled by the nature of his studies to peer beyond and

explore the real world. Only thus can he discover the hidden relations

that clarify the workings of phenomena. It is the disclosure of these

relation®) that constitutes the ;'sim \of physical science. Since direct -
knowledge is insufficient. to reveal the real world, the physicist pro-
ceeds in a roundabout way, by coordinating direct knowledge (e.g., the
readings of his instruments), experiment, ‘elementary dinference, and
rationalization. The picture he thus obtains represents the real worlq;
of physics. ‘ B : -

The discovery of atmospheric pressure illustrates these points,
The physicist has been led to believe that the atmosphere exerts 'a plres-
sure of some 14 1bs.‘to the square inch. What evidence does he advance
for this belief? He certainly does not claim that we are dirgyectl_y aware
of this pressure on our bodies. Hence, should science be restricted to a
cataloguing of immediate sense impressions, the very notion of atmos-
pheric pressure would have no place in physici. The evidence I;n favour
of atmospheric pressure is entirely indirect. Thus we note that a column
of mercury stands at aa certain height in a Torricelli tube. Or again, we

exhaust the air between two hollow hemispheres and find that we are

¥

ra
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unable to tear them apart. In the second experiment direct knowledge
comes into play through the effort we exert to separate the hemispherqs,
but only by argumentation and reasoning can we ascribe this effort to the
existence of atmospheric pressure. Praéticaﬂy the whole of physical
science is thus one mass of inference base'g ultimately, but not immedi-
ately, on direct knowledge.
/ e
D) The Basis of Modern Physics: Logical Relations
1. The Logic of Object
‘ Coptrary to empirical theories, the goal of science is not to
describe the\{‘world'but to find the dynamisms at work within it. Scien-
tific thinking becomes an operational synthesis made up /qf logical
elements. Ir? this new approach the knowledge coming from nbr‘mal percep-
tion plays a secondary role since the goal of a pure science is to shed
any anthropomorphic phenomenalism. An advanced science replaces observa-
tion by logical transformation. It js not only a logical translation o%
what has been seen, it is more than that: it is a compiete rep1acenient

of the sensate-based world by a logical-based wor'lld. Knowledge is no

more descriptive but is a construct. DNoes this mean that objectivity

"disappears? No, 1t becomes a world of logical objects which means:

e the world is an abstract structure made up of interdependent
relationships - nothing exists outside these relations; .

e an "object" is an "inertial system", meaning that the sum total
of the logical relations-is integrated invariantly at some
point of the structure;
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Modern science has passed from a stage of describing the ‘reality in terms
of substance and properties to describing it in terms of abstract rela-
tions. Empirical objects have been superseded by "the mathematical
formal ism of modern physics which seeks to explain the world not in terms
of substance, essence, properties and accidents, in others words, in
terms of predicative judgments but 1in terms of funct{ons and structures,
that is, in terms of relational judgments".24 '
From this point of view, most of the current forms of knowledge
appear as rudimentary "reisms" incapable of clearing away the relations
and conditions on the basi::; of which "things" possess certain/properties
and not others. Modern sciénce no longer postulates the bxistence of
isolated objects defined by inherent qualities independent of their

relations to other objects.

"Even in simpler cases in which the ocbject of science 1is readily
perceived and appears as a solid and isolated substance, seem-
ingly not having in itself and only in itself the origin of all
its properties like Democritus atom, science points out the
conditioned and relative character of these properties, The
properties are not regarded as qualities which the object
simply possesses directly and invariably but in relation to
certain conditions on the basis of certain relationships.

When the contemporary chemist, for example, affirms, in
describing sulphur, that it.is a yellow solid body melting at
66°C and boiling at 145°C he does not define a substance and
its properties in the classical,K traditional manner. On the
contrary, the substance or matter called sulphur 1s defined by
a number of relationships (laws) which express the conditiohs
of its realization", .

241_, Rougrer, Traite de la connaissance (Paris, P.U.F.,
1955), p. 100.

2SH. Konezewksa, Le probleme de la substance (Paris, .
Vrein, 1937), p. 120. |
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Determining the object of investigation, the reality by means
of certain relations is very important in the theories of cf)ptempora‘ry
physics. Modern physics, shows D. Broglie, tries to discover in the
uninterrupted flow of phenomena, those elements easy to \be detached from
their context by a theoretical abstraction offering at the same time the
possibility of being characterized by precise numerical values. [hese
elements are the “observable, physical magnitudes" and the aim of physic§
is to establish the relations existing between the values of these
magnitudes and theuir variation, then to interpret these relations and to
show‘their meaning coordinating them inside the vast constructions of the
human mind, i.e., theories .26

In modern science the properties of objects are not inherent
qualities but the manifestation of a structural solidarity. An object -
modernly defined - "is but the point of intersection of 411 its possible
relations with the outside world”.2’ Each thing is only the totality
of 71ts connections with all other things. In fact there is ‘nothing
really concrete or abstract but rather a fusion of the two - matter
and abstract matter - we cannot say anymore than an object exists by
its(gi f~- an object is only a function in a theory. An object 1s no

more an 1solated entity, but an element of a complex structure,?28
4

\

26L.De Broglie, Physique et mcrophysique (Paris, Albin
Michel, 1947), p. 88.

27\J.EUHmo, op. c¢it.,, p. 633.

285 u. Heisenberg, Physique et Philosophie (Pari¢, Edition
Albin Michel, 1961), p. 47 and following.
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2) The Logical Sub-Structure of Reality

The function of knowledge represented in the past by the idea
of a substance continues to be pr-esent in modern science, It implies the
idea of depth bzhind phenomenal appearances. But in this respect too,
important changes have occurred affecting the idea of relation. The
latter is associated to the object on both the abstract and empirical
lines of knowledge. The notion of structure expresses exactly that
situation. ’ |

A structure is in fact a mathematical pattern to which the
scientific object is associated - by means of which that object is
rthought of. The introduction of the relationships WITHIN the objects was
paraﬂei with the passing from the empirical knowledge to a synthetic and
operational one. Everything in the past that was attributed to substance
is now attribute to structure. HModern science for example explains the
properties of the atom through connections and interactions of certain
gntities of a purely functional nature - atems are nothing outside that.
In the substructuralist explanation of modern science, "the components are
significant only as members of relations (they are secondary functions of
the relations). The individuality of these components and their role as
individualities are strongly blurred.

Hithin this framework we can conceive the phenomenal appear-
ances or structures (a complex unity of intertwined functional relations)
emerging from an abstract sub-structure determ‘ining‘ the parameters

included in the structure,

e
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The objects we See are no more components (even if they look
1ike that) but they are a distribution in space or time of abstract
properties. Unlike the notion of empirical substance which admits only
the 1eve1r of noticeable qualities of the phenomenal reality, the notion
of structure admits a hierarch1c~ organization of reality in which the
~ complex unity of the object refers to an underlying process of a logical

nature,

-

The world then lbec‘omes an organization of interacting struc-
tures and consequences of their interaction is provided by the functions
they play in the sub-structure. What appears to be contingent inter-

action at the phenomenal level becomes determined once we have discovered

the abstract parameters involved in the situation,

The reference system of modern science 1is not the elusive
phenomenal observations but mathematical formalism. In empiricism,
‘the inner content of an object is never determined - in ax1’o~matic
realism phenomenal reality becomes 1itself the particular case of an
abstract reality that explains the behaviour and the composition of .
objects as interrelated functions. Intelligibility in axiomatic
theorizing is enormously increased- compared to the previous empirical
one.?2%

This shows that ;:ontemporary science stud1e§ pure relations,
that its content is reduced to a logico-mathematic formalism.

4 v

29R. Rougier, op. cit:, p. 244,
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3) The Field as a Formal Structure

"To the physicist" says Einstein, "the field as a reality
standing by itself was inexistent; to him only the substances and their
changes wére real“. He [the physicist] was trying hard to describe the
action of two electric charges by means of notions directly related to
the two charges. In the beginning the concept of field was only a way of
viewing things. In the theory of the field, on the contrary, the major
role is played by the field as such and not by charges. The idea of
substance, that is, the electric charge, the corpusculum "matter", are
secondary, the attention of the scientist being directed towards struc-
ture, that is, the system of relations (laws) th_at govern the trans;’or-
mations taking place inside the field and being expressed by means of a

system of equations. "Emancipation of the notion of field from the

assumed existence of a material support", says Einstein, "belongs with

Al

the most interesting events, from a psychologic standpoint of the
physical thinking evolution",30
Concerning the objective real ity of the “field”, Einstein took (

a firm stand:

® "To the modern physicist, the electromggnetic field is something
as real as the chair that he sits on".3l

In abstract realism, the form is a relation. In fact the prob-

lTem of the reality of the physical world has passed from the objective

30A, Einstein, La Relativite (Paris, Payot, 1956), p. 167.

31A. Einstein, L'evolution des idees en physique (Paris,
Payot, 1969), p. 119,
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evidence of the senses to the logical evidence provided by a logical

reference system,
Pondering over the emergence of the theory of relativity as a

purely relationalist conceptual framework, Bachelard wrote:
“Violating ways, perhaps even laws of thinking, scientists tried
hard to grasp relation independent of the connecting terms, to
postulate connections rather than objects, to give the members
of the equation a.gignificance only on the basis of that equa-
tion thus taking the objects as some strange functions of the
function that brings them into relation. Everything for
synthesis, everything by synthesis, that was the purpose and
the method. The elements which sensation presented in a state
of analysis that we could justly qualify in many respects as
natural, were brought 1into relation gnd from then on they had a
meaning only through that relation®, 2

In empirical research, the things are independent of the scien-

'tific laws while in contemporary science they are a by-product of the

determinisr;! revealed by the scientific Taw.

Finally, the dispute between empiricists a'r;d relationalists can
be reduced to the dispute between those who faw;ur knowledge through
images, representations and intuitive models and the advocafors of know-
ledge through abstract thinking, mathemafica] calculus, which in turn is
reduced to the dispute between the adversaries and advocators of common-
sense realism. If we take into account this cispute we may agree to
Bachelard's assertion that ﬁothing exists clearly except for rela-

tions .33

{
326. Bachelard, La valeur de 1a relativite, p. 88-89.

336. Bachelard, Le rationalisme applique (Paris, P.U.F.,
1962) , p. 34.
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In the academic world these two knowledges are dissociafed
institutionally. The best example oF this is the opposition found
between engineering (which is an empirical knowledge) and theoretical
physics (which is a formal-logical knowledge) - in the words of Michael

Pol anyi:

Engmeering and physics are two different. sciences. Engineer-
ing includes the operational principles of machines and some
knowl edge of physics bearing on thoSe principles. Physics and
chemistry, on the other hand, include no knowledge of the oper-
ational principles of machines, Hence a complete physical and
chemical topography of an object would not tell us whether it
_is a machine, and if° so, how it works, and for what purpose.
--- But without physics, we can never account for the failure
and ultimate breakdown of the_machine and here physics and
chemistry effectively come in."

On]y the physical- chem1ca1 structure of a machine can explain
its failures. A macmr:e is based on the empw‘wcﬂ " assumption that the
laws embodied in the n{aterials used for making the machine correspond to
the pr1nc1p1es of the machine - tms is not so and the evolution of the
machine wﬂ] be a constant oppos1tion between the machine!and the phy§i-~

cal laws.

The popular conception of science teache)s that science 1is a
collection of observable facts, which anybody can verify for hims(eli’.
Thisris not true in the case of expert knowledge. ”Sense-reading is
incommensurable to sense-giving. The empiricist is 1ike a child reading
a book of philosophy: he would not understanhd a thing by simply under-

standing the words - meaning always lies in an independent logical

construct, never in the given facts: Knowing something scientifically is

not equivalent to know‘ing something phenomenal istically - the first form

38y, polanyi, The tacit dimesion (N.Y., Garden City, Nouble-
day & Co., 1966), p. 39.
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of knowledge deciphe}s an ultimate pattera<behind the given data while
the Jast form satisfies itsef’f' with a 1imited approach to reality and a

.marginal capacify to exercise control of it.
\ ° [N

@

1) Axiomatics

If empirical sci‘encepnothing more than a description and
classification of data with Ht, e or no generalizations being possible,

the ‘axiomatic science will be made exclusively of analogical models of

the abstract sub-structure of reality. The method at this stage of

science consists of the combinatidn of imaginary operational concepts
(axioms’) with formal 1logic in the formulation of a hyf)othesis from, which

the deduced theorems must coincide ‘with empirical measures of the

l’l
o

relationships we try to explaih.

From a chronological and logical point :of vi;aw, this stage of
sci\énce cannot appear bef,ore the empirical ‘stage; - it ,usuaﬁy appears -
almost strategically - when scientists realize that no further empirical
research will ever establish an invariant sc?ent»ific law. After a last
reaction inﬂ favour of a* return to the basic empirical methc;d, the
scientists finally adopted the axioniatic' method as the only possible

method of scientific theorizing. . )

S . .
The axiomatic postulates designate what is proposed to exist
behind the phenomenal appearance. . These axioms will - in aqﬁr’st attempt

- be derived from a synfhesis of avajlable syndromes in the discipline.
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The first axiomatic theory does not have to be empirically
plausible, it must instead be logically plausi—b'le. In the fi rlst' stage of
science, formal logic had no role to play whatsoever buia in this new
stage it becomes a central feature of the method. The concepts them-
selves are logical constructs rather than empirical evaluations: -

“A concept by postulation is one the meaning of which in whole

or part is designated by the postulates of sgme specific
deductively formulated theory in which it occurs.*35

A1l the mgdern theories (electromagnetism, quantum physics and . '
relativity) are deductively formulated start_ing from ar; axiomat‘lc_concep-
tual schéme. These concepts are exclusively dependent upon the theory
and have nothing to do with the previous historical and social determina-
tion of the empiricial comcepts. The empirical concepts are relative to
each culture, the axiomatic concepts are invariant across cultures.

\
2) The Emergence of Axiomatic Theorizing

"The theory of abstract-deductive scientific theorizing appeared
at the end of the 19th century as a result of the complex problems found
in contemporary physics. Some scientists began to understand that
theorizing was an activity that could not be reduced to émpirfca] comb1 -
nation of observables. They began to make|an effort to dissociate the

theoretical and the observational language; this debate is sti1l going on

35¢ s.¢. Northrop, The logic of the sciences and the
humanities (N.Y., McMillan & Co., [947), p. 62.
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toda_y35 but more and more scientists are rejecting empiricism aS&xg:\e p
unique way possibledin science, 37 ‘
Tr}é first element of this new conception appeared as a rejeé-
tion of the emp1r1ca1 conceptlon of sc;ence defended by Ernst' Mach. .
For Mach, the woﬂd was simply a combination of e]ementary observable
elements to which the ob;erver had to adapt himself to! their unending =,
changing appearances. All thgoretica] constructs were there only to.
guide our perceptions of these facts., The goal of science was to repre-
sent the empirical reathU in its complex combination of the -basic
elements. 38
L. Boltzmann in 1897 was the first philosopl;er of science to
reject the idea that modern science was the description of the empirical
reality. He proposed instead, that science was based on analogical'
models.39  For him, models do not express facts but logical proper-
ties. He believed that logic was analogous to the hidden ‘mech’anisms in
the natural phenomena. In his mind, the construction of a model was more
important than empirical investigation even if it was still necessary for
verification of the postulates,
| But it 1is the physicist H, Hertz that systematically described

the process of axiomatic-model building in science. He developed his

36 . o
- W.R.  Shea, "Beyond Logical Empiricism,” Dialogue X
(1971), p. 241,

37N.V. Quine, “Two Dogmas of Empiricism,” The Philosophical
Review (1951), p. 312. . :

38E. Mach, The Analysis of Sensations (N.Y., Dover Pubic.,
1959), p. 312, ‘

39D1ct1’onar_y of Scientific Biography: Boltzmann by S.G.
Bush (N.Y., C. Scribners & Sons, 1970), p. ¢6.
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method in the 1880s at Kiel University while studying the Maxwell
theories. He soon realized that mathematical models were better guides
to physical experiments than empirical evaluations, however objective
théy were. He came to consiger that experiments that did not correspond
to previously established hypotheses were meaningless. Hertz determined
* the existence of four continuous types of models able to explain a singu-
Y&™ property: 1) empirical, 2) rat1ona1-emp1r?cal, 3) logical, "4) ‘
abstract which postulates that the observed reality is a particular°case
of the axiomatic reality. Hertz.did not want to comment on the fact that
modern science was turning reality upside-down so to speak:\ the episte-
miﬂogica] foundation of reality being abstract he simply affirmed that
these four models of theorizing could exp'lqa‘ln all the existing scientific
theories 1in physics and more precisely the variances observed in their
mathenatical formulation. 40

More recently, some philosophers of science have developed
‘similar 1ideas about theorizin'g. Michael Po]an_yi‘u proposes that
scientific reauﬁy is larger and more complex than the empirical
appearances." He ascribes two poles to human knowledge: explicit and
tacit., The first one 1is empirical, the second one is a synthesis of
unobserved dynamisms explaining the variations in our observations. For
Polanyi, we are indirectly aware of a complex reality that is larger than

the observed phenomena. The two knowledges are complementary but if we

4QR,_ McCormmach, "Hertz" 1in Dictionary of Scientific Bio-
graphy (N.Y., C.” Scribners & Sons, 1970), p. 340-350.

Paul, 1958).

Polanyi, Personal Knowledge (London, Routledge & Kegan
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‘concentrate on focal explicit knowledge, the synthesis° of the whole
reality becomes impossible. Our indirect 'perception of reality more

\efundamental than the empirical phenomena cannot be translated into
explicit language, it is an intuition that‘guiqes the theoretical
researcher towards an axiomatic conception of the fundamental reality he
wants to explain.42

Therefore the theoretical mind is based on a gestaltist dyna-
mism where elements are abstract coordinates of:hypothet'ical relation-
ships. The~emerging pattern 1is a joint meaning of indirect clues
pertaipihg to a _hidden reality. This pattern is translated into a
logical construct.’ Polanyi rejects empiricism as a superficial
phenomenal f]uxlthat masks a more profound reality that can be conceived
only bg; intuition and Togic.

Gaston Bache:{&‘d, a noted French philosopher of science has
popularized the concept of rational empiricism as opposed to common-sense
emp'lric1sm.43 He proposes that empiricism is a distortion of the
rational reality. f:'or him, empirical knewledge' opposes a tremendous
resistance to scientific theorizing simply because it 1s based on the
prejudices of conmon-senrse conformism. Scientific discoveries are always

‘discover1es of the exceptional - a discovery always destroys the
certitudes of common sense and quaﬂy destroys also the conventional

cultural viewpoint on a given problem. Science is a complete translation

42M. Polanyi, The Tacit Dimension (Garden City, N.Y., Double-
day & Co., 1966), p. 40.

436. Bachelard, Le nouvel esprit scientifique (Paris, P.U.F.,
1934). 7 -
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of empiricism into logical constructs capable of supporting deductive
statements. Scfentific empiricism is a rational reconstruction. The
axiomatic method is thus an established fact in modern science and the
1mp1eméntation of this method "in the construction of political sc:I,%nce

theory is simply a question of doing it.

3) Axiomatic Models ’ -

S

3
-

Empirical models are unverifiable according to Einstein because

”

they are based on concepts that include too many possibilities simul-
tqneous]y thus rendering the models meaningless. Any verification of an
empirical model should lead to its refutation:

"It is ... no useless game if we are practicing to analyze cur-
rent notions and to point out on what conditions their justifi-
cation and usefulness depends, how they have grown especially
from the data of experience. In this way their exaggerated
authority is broken. They_ are removed, if they cannot properly
legitimate themselves; corrected, if their correspondence to
the given things was too negligently established; rep?aced by
others, if a new system can be developed that we prefer for
good reasons."44

The verification ‘of axiomatic models brings a new type of
difficulty'. The axiomatic model is in essence an analogy of a hidden
dynamism, the consequences of which should correspond with observed
empirical relations. Since we measure only the influences of these
theories and never their postulates (which cannot be observed by

)

44A. Schlipp, (Ed.), Einstein, Philosopher and Scientist
(N.Y., The Library of Living Philosophers, Inc., Jtudor Publications,
1949), p. 76. |
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def?n*itwn), how are we going to be sure that our axiomatic construct
does not coincide accidental]y w1th the facts'? The problem is magn1}1ed
when more than one axiomatic model can fit the observed relations.
Heinrich Hertz found a solution to this problem while attempt-
ing to define an axiomatic model for Maxwell's theories.45 Hertz was
faced with a _possibﬂity of four different models for the same problem.
Since further experimentatio‘n would never make any dni fference between the
models, he came to the conclusionq"t;hat the problem was a theorget1ca1 one,
not an empirical one, O
3 These basic axioms were 1r:r~efutab1e from a lpgical point of

view - but their physical consequences could be interpeted differently.

So Hertz made a first distinction: there are rea]l_y two levels in the

.model: the level of the fundamental paostylates - andasthe level . of the

deduced physical consequences. The model plays 2 ‘role of intermediary
betwéen the postulates (agiomatic model ) and the observed phenomena. It
must unite the two very rigidly if the theory is to have some meaning.

This rigidity will perrﬁit, the correction of the basic axioms if the veri-

i
/

+fication on the facts (ls negative -Ibut to play this role, the theorems

deduced from the axjoms must themselves obey the three cr1ter:'ia acclordingn—J
to Hefztz.

First the model must be valid which means that the consequences
must have been deduced logically and must not contradict the operatf'ovr;al

logic of any known axiomatic theory existing in relation to the observed

problenm,

v

- o

45L.. Raphael, Wittgenstein et Hertz, Unpublished doctoral
dissertation (Department of Philosophy, McGill  University, 1977),
p. 95-109.
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Second, the theorems must be exact: the effects obtained by
necessary logical deduction from the postulates must be simultaneously
the symboHcaf repreéentation of the same {and exact) effects in the o
observed phenomena, The deduction umust coincide - almosf absolutely -
with a measured relation. MY

p And, thi;'dly. the model must be appropriate. In Hertz's
experiment, ail the four possible models bearing on Maxweil's equations
were Valid and Exact and a new evaluation of the model had to be brought
in.  Hertz discovered that the four models were different as to the

number of relationships they were able to explain. In some midels there

“were many empty relatfons and many good ones, in some others there were

less empty relations and more meaningful ones. Hertz concluded that the
coﬁréct theory was logically the one that coincided with the best model:
the model that contains the least amount of empty relationships and the
greatest number of exact relation;» was necessarily the correct one.

In her thesis, Leyla Raphael summarizes very well Hertz's

conclusion: .

“Ainsi Hertz definit clairement les propriétés auxquelles on
reconnaftra un modele intelligible des choses du monde pour
qu*il soit sclentifique. Le modéle doit é&tre logiquement
.valide et ne presenter aucune confusion ou obscurité des
conceptions, autrement dit, il doit ob&ir aux lois de clarté et
de cohérence de la pensée. La Justesse de sa représentation
dott en deuxiéme lieu &tre correctement vérifiée dans 1‘expéri-
ence, méme s'il présente des &1&ments qui débordent le donne
empirique, et en quol i1 prend un caractere d'hypothése. - 'En
troisiéme 1ieu enfin la représentation qu'il offre des choses
du mgnde doit leur convenir de facon appropriée, comprenant
toutes les relations qu'exhibe 1'expérience, et limitant le
plus possiblé les [elations auxquelles rien ne correspond dans
cette expérience, 40 '

114, , p.119.
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Conclusion !

I 0 1;‘\
Axiomatic theorizing {s at the origin of t{%e modern scientific

revolution. This epistemological breakthrough was d}}e to the recognition

that empfirical causes are accidental by nature angf' that - no necessary v

T1ogic of the universe can emerge simply by the obser;%j/ation of the facts,
Another troubling factor was the regular occurrencé; of empirical para-
doxes in experiments - the non-additionality of the speed of Héht in the
Michelson-Morley experiment befng one of the most fundamental paradoxes
supporting contemporary theoret}ica] physics. These paradoxes being
unexplainable (or more accurately ;said: being 1impossible) from an
empirical point of view an 1nten.ned1ary stage of method (positivism
phepomenaHsm) conceived the scientific theories as a trans-observational
Tanguage, 2 sort of formal conceptual framework uniting disparate and
even contradictory observations. ' .

This definition of method could not, however, explain the grow-
ing gab between the theories and the observed data. The model of the
world derived from the theoretical effort was increasingly in contradic-

tion with the empirical view of this same world. Finally, the solution

was provided by Albert Einstein and Max Planck: that the basis of

reality was a network of abstract logical structures within which the

A

empirical observable world was only a section and a particular case.

' T!\erefore the paradoxical events that were observed in experimental

science could be explained & being the indicators of the existence of an

‘ e
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abstract basic component of our material world. Einstein therefore - and -
,other axiomatic philosophers after him - have turned reality updsiude-
down: reality is not a self-evident huge fact that. can be understood
with ideas, matter itself is the particular case of a purely abstract
reality. Human logic becomes the basis of the new scientific method that
aims at building ana1c;gica1 models of the hidden reality and at verifying
the value of these models by the identity of the logical consequences of
the models with the measurabie effects of the a]ﬁleged concealed mechanism.
in empirical facts. The new science is not a copy of the empirical
world, it 1s a mirror of the reality behind the facts - a reality that

can be guessed only by the observation of empirical anomalies.

o \ EN
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CHAPTER I11

THE AXIOMATIC METHOD AS A DISTINCT SCIENTIFIC APPROACH:
BASIC CONCEPTS

INTRODUCTION

By axiomatic we refer to tha}:_ special form c;f .deductive theori-
zing which dates from the last part of the last century. It is not
enough to reckon with the concept that an axiomatic system is one compos-
ed of propositions deducible from a small number of initial propositions
posited as axfoms. There are several manners by which we can define
axioms and the modern manner of defir{ing it is the one that will be r‘e’-‘
tained. However, this modern manner does notc make sense unless we first
briefly summarize the development of axiomatizationn in scigncﬁe.1
During this evolution the functions of axiomatization became more and A
more complex ranging from early logic to theoretical epistemology of
modern science and our aim is to determine what impact this conception

A}
can have on the| reordering of scientific egplanation, especially in

Political Science.

) 1Sour'ce: Robert Blanché: "Axiomatization" in Dictionar
of the History of Ideas (New York, Charles Scribner's Sons, 1973),
Vol. 1, p. 162-172. Also his book L'axiomatique (Paris, P.U.F., 1955),

p. 1‘158.
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A) Development of Axiomatic Method
1) ﬁg‘cmetry

The earliest examples of, axiomatics\, is the method withf which
Euclid éxpounded hg.eometry 300 B.C. He rearra};ééd the geometrics ofw his
time according 'to logical rules. His system is}}nade up of a gombingﬁpn
of basic notions, postulates and definitions th@t §ﬁff1ce in demon'vsgr-a‘t-
ing all the propositions of geometry. His 1nv;r1ab1e notions wer‘e/jn 9
fact axioms.. For example, his concept that "things équa] to the same
thing are equal to each other" is an axiom because: (a) it is e;"propo- )
sitional function within a given system of logic and (b) it ;‘j__\s a state~
ment on an invariant necessary relation between thinggﬁ.‘ With these new
types of statements Euclid was able to transform geometry from an
empirical to a theoretical science, from.a knowledge based on observable
factors to a-know]édge based on a system of logic. The whole geometry
was organized by him in a network in which all the propositions were
_linked to each other by logical relations, so that each proposition was
made self-evident. Euclid's method was also applied by himself.to his
Optics. In a similar manner Archimedes demonstrated his propos%:ci(;ns on
equilibrium by starting with a few postulates from which theorems could

be deduced,

i —

Towards the end of Greek antiquity, mathematics, logic, ’and
certain parts of physics had already entered in various degrees the realm

of axiomatization. But the method was still at a beg'inﬁ'ing. it consisted

.



92

¥

of a logical exposition of scientific principles that did not add much to
o>

empirical observation. It would take almost 2000 years before the next

stage of. this method would appear.
2) Seventeenth-Century Physics

. The emergence of modern science 300 years ago was accompanied
by a new development in axiomatization. Galileo played a major role 1n‘
this new approach. He was inspired by the method of Archikades and tried
to do for dynamics what Archimedes had done for statics. His conceptions
wege based on hypothetical principles from which thoerens corresponding
with facts/were deduced. His science was not based on direct observa-
tion. The fixity of the sun's position, for example, was not observed
but postulated. With Galileo axiomatics ceased to be only a heuristic
device to become a method for the discovery of non-directly observable
properties of reality.

Before Galileo, axioms had always served as self-evident formal
principles for the systematic presentation of science as a hiera\rchy of
subordinated propositions. But starting with Galileo a new conception of

¢ axiomatics slowly emerged. It relied on a progressive dissociatioﬁ of

©

the two retated components of the idea of aijrh: self-avidence and
primary proposition. In seventeenth-century éph_ysics tﬁe basic proposi-
tions were no longer regarded as principles of demonstration but as
logical hypotheses that had to be proved by the empirical verification of

their consequences. Hypothetical axiomatics consisted precisely in




postulating the existence of a non-dire'ctly observable cause (or prin-
cipie) fro;n which the deduced t_heorém; would correspond and explain
empirical events. The new method consisted of a reversal o-f the
hyplothetjco-deduct'l ve method; instead of extending from the premises to
the consequences, fhe truth of ‘the theory rebounded from the visible
consequences to support the non-observable premises. Basic principles
cannot be observed directly in this approach, their existgnce is inferred

from the observation of effects that serve as symptoms of'rtheir' concealed-

TS _existence. Reality becomes larger than empirical reality and science

ceases to be a description of observable phenomené' to become a series of
hypotheses bearing on the components of the non-directly observable
reality. : AN

An example of this new application of axiomatic can be found in
Newton's theory of grav*itation.) The theory was based on an 'unobservable
property (attraction at a distance) which was neither a se.lf-evident
principle nor a directly observable factor. The principle was” con-
sidered as "proveq" by the fact that its consequences corresponded with
observation, The principle of the theory was made up of an undefined

axiom and its consequences were empirical.

oy

Thus classical science was slowly institutionalizing a separa-
t'ion,between the abstract side of method which dealt. increasingly with
forﬁ;l principles concealed among facts and the empirical side of method
which dealt more and more with the verification of effects rje5u1t1‘ng

from the abstract components of ré'Sath. The result was mechanics, an

e



abstract-empirical science combining geometrical postulates and physicall
occu'rrences. Mechanical laws were rational statements confirmed by
experiment, Axiomatics had thus passed from ‘an early periocj where self-
Mvident principle's served to explain consequences to a2 period where a
hypothetical deduction would prove a_posteriori the truth of its hypo-
thetical principle by the truth of its consequences,

The exact nature of axioms in mggern theories has never be;n
asserted.  They represent'abstract properties. These properties are
neither purely formal nor purely material. A provisional exptanation
vwould have 'them represent complex associative properties of the universe
that present the character of stable patteris. The exact nature of
attraction or relativity or wave mechanics is stﬂl'undefined but science
postulates that those causes exist and explair; a great amount of physical
occurrences. Even 4f these causes cannot be seen directly, tﬁeir exist-
ence is based on logical postulations that attend to observations.
Axioms are not arbitrary fictions but hypotheses that refer to abstract
propertigs. These hypotheses are believed to be true if there is an
agreement b—etween many of their consequences an:1 observed data.

. 3) Modern Mathematics and Physics
Axiomatic theorizing reached a third stage in the second half

of the nineteenth century where mathematical models came to represent the

abstract® underlying structure of reality. In field physics, quantum

4
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physics and relativity theory causes of 'events (represented by axiomatic
principles) become purely mathematical in character. Th; _mathematics
involved in theory-building éxpressed more than links between facts, they
served .a hypothetical reference-system for the conceptualization of
cau‘ses that had no immediate sensate meaning. This latest development
was the result of transformations that had occurred both in mathematics
and in physics.

v!he.‘_transformation of mathematics from a calculus type of know-
ledge to a hypothetico-deductive method started mainly with the emergence
of non-Euclidean geometrics. Reflecting upon traditional geometry it
became clear to some mathematicians {namely Bolyai, Lobatchevsky and
Riemann) that more consistent geometrical systems could be reached by the
negation of some postulates that made sense from an empirical point of
view (the parallelism of two lines for example) but that failed to be
adequately explained in axiomatic terms. The success of non-Eucl idean
geometrics therefore brought with it the idea that truth depended more on
the formal consistency of the whole systéi than on the substantive
meaning of 1its own axioms. Demonstration ceased to be a question of
empirical evidence to become a question of formal Tlogic. The new
function of mathematics was to provide science with abstract postulates
that would serve as premises of a deductive system.

This new approach widened the chasm between the abstract and
the empirical side of reality. In modern mathematics (in ﬁon-EucHdean

geometrics in particular) the new concepts did not correspond too well

)

A



with a material p‘lctulre of rgality derived from perception. Therefore
the new theories came. to be ~s;u:‘pported by a logical apparatus that
superseded by its 1ogi<:.a1 coherence the empirical description of
rsa] ity. . o

When theoretical physics met with-factsk of a new order at the
end of the nineteenth century, facts that were not possible (such as the
non-additionality of the velocity of light) or facts tﬁat had no empiri-
cal causes (such as the Brownian motion of pollen on a drop of liquid)
the idea that those strange facts could be the consequences of the new
formal picture of reality proposed by modern mathematics graduall&
appeared. Therefore, in modern physics .the axiomatic method came to
serve as an invariant reference system from which "model s. of empirical
occurrences were deducedr.‘ The axidmatic structure of an empirical system
came to consist of properties cast in purely formal terms. This new

approach could explain the existence of odd facts as a result of abstract

properties of matter.

B) The Method as a Logical Tool

1) Definition

3
Therefore, theqretica] developments in modern physics have

left us with a new method: the axiomatic method is a process by which a
discovery of scientific laws is obtained by deducing them from proposi-
tions admitted witheut demonstration. These . propositions are of a

. % »
special character. They are propositional functions making sense by

~
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their complementary interrelations in a logical closed pattern, The
thgory is a network of assocfative functions. Rules of deduction are
established by convention and theorems are deduced. These theorems
correspond ‘to patterns existing in ob\served reality. The method refgrs
to a hypothetical system of logical causes that are not directly observ-
able but that mesh with observable events in their conclusions. The
method postulates that specialized understanding cannot be reached until
complex systems of logical relations are mastered by the scientist. (2)
The method also postulates that complex patterns of relations cannot be
disclosed by inductive analysis alone. The logical properties of reality
are to be understood only by the building of models that include elements

of formal logic.
2) Rationale

The axiomatic method seeks formal causes to observed effects.
The rationale for doing so comes ‘from a conception of the role of logic
in knowledge. Briefly stated the problem is that there cannot be an
infinite regression in causes: somehow a fixed point must be reached.

This problem does not exist so much in inductive analysis where an

2A good physicist cannot do advanced research unless he is
also a mathematician. Systematic procedures are also available in the
sacial sciences such as path analysis, game theory, field theory, catas-
trophe theory and structural analysis.
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arrangement of observable antecedent factors serves as an “explanans” to
an observed occurrence, the “explanandum.* Assuming that axiomatic

method is a valid apprdach in science, its perspective can be described

as follows:

"To prove a theorem in a deductive system is to show that
the theorem is a necessary logical consequence of sofe
previously proved propositions; these, in turn, must them-
selves be proved; and so on. The process of mathematical
proof would therefore be the impossible task of an infin-
ite regression unless, in going back, one is permitted to
stop at some point. Hence there must be a number of
statements called postulates or axioms, which are accepted

! as true, and for which proof is not required. From these
we may attempt to deduce all other theorems by purely
logical argument. If the facts of a scientific field are
brought into such a logical order that all can be shown to
follow from a selected number of (preferably few, simple
and plausible) statements, then the field is said to be
presented in an axiomatic form."3 '

3) Axioms*

i The choice of axioms ‘15 left to the researcher's imagination
to a large extent but certain pragmatic rules have to be followed. The
postulates must be simple, denoting only one concept at a time and few

* postulates should be combiped together in any theoretical attempt.

oA

3Richard Courant and Hubert Robbins, What is mathematics,?
(London, New York, Toronto, Oxford University Press, 1972}, p. 214,

»

*Definition of axioms 1is standard knowledge.  However, a
complete exposé is available in Mario Bunge, “Philosophy of Physics”
(Boston, Dordrecht-Holland, 1973), p. 145-155

Q -
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. Furthesmore, these postulates must have a formal character, they must be

invariant and 1nde‘pendent from the meaning their concepts acqiire when
applied in a specific field of research. On the operational side of the

theory, axioms must be non-contradictory and logically complementary (in

geometry, concepts of point, 1 jne, plane and curves are complementary),
they must also be independent, (no one being a consequence of the
others). Finally, on the deductive aspect of the theory, axioms must be
consistent in the sense that no two theorems deduced from them can be
mutually contrad1ctory and complete in the sense that every theorem of
the system must be deducible from them.

Axioms make for the syﬁtax of a formal language. They are the
irreducible logical "words" that give meaning to an abstract sentence
which is the theory. Like words, axioms provide for a meaning by their
interrelations within a given statement. They are the proportional func-
tions of a logical pattern, Their relation to empirical properties is
necessary but secondary. Syntactic coherence is derived from logic prior
to facts. The characteristics of this type of model are 1ts internal
strength, 1{ts degree of coherence and its capacity of penetrating
reality. The axiomatic method leads to a coherence-type of theory rath‘er
than a corrgspondence-type of theory. Consequences of the theory are
necessary rather than contingent.4 An advanced theory is not a copy
of reality but an operational construct made - up sof the hierarchical

components of an abstract concept.’®

4

50. Piaget, Psychologie et é&pistémologie, (Paris, Gauthier,
1970), p. 85.

R. BLanché, L'axiomatique (Paris, P.U.F., 1955), p. 22.

4
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According to Mario Bunge, most axi6matic theories are based on
ordinary 1ogic.5 }iew theories such as quantum \Bhysics are based on
classical mathematics - even if they.are applied in a new manner. The
problem of the logic to be used is purely a pragmai;ic question.  When
many logics are available, the most simple ones should be used. It is
not the type of logic used that gives its force to the theory but the
assumptions th.e logic helps to organize in a systematic form. The use of
symbolic logic is usually not advocated except if a long formal polishing

of the hypothetical structure is required.’
4) Formal Causes

The existence of formal causes bearing on empirical pheno'mena
1s’postulatfed by the method. These ca;nses are made up of synthetic
relations between facts. They cannot be reached a priori; they~ must be
reached b_y' logical thinking.. Principles attained with this method are
invariant and consist of an unavoidable conclusion starting from observed
effects. By hypothesis these causes represent unobservable compiex
patterns of interaction. They refer to operational principles at work
within obs'érved facts. These non-directly observable objects (or

patterns) require for their designation concepts of a different type.

6M. Bunge, Philosophy of Physics (Boston, Dordrecht-Holland,
1973), p. 170.

7

M. Bunge, ibid., p. 171.
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They are concepts of postulation rather than concepts of apprehension.
The meaning of the concept is linked to a theoretical scheme. It is a
special application of the hypothetico-deductive method where the basic

postulates designate what is proposed to exist.8

C) The Method as a Structural Conception of Reality*

1) Definition ' , )

The axiomatic method is also an empirical method. Somehow
axioms and theorems still overlap with observable phenomena. Tpe differ-
ence with mainstream empiricism however lies in its asﬂsumptibns about the
structure of reality. For empiricism, reality is more or less a homo-
geneous substance that cat;i‘be pictured from different angles by inductive
anaysis '- science consisting (in straight line with the positivist

conception) of a description of visible reality. Contrary to this

‘SF.S.C. Northrop, The logic of the sciences and humanities
(New York, MacMillan, 1947), p. 60. A a

, *A conception of science as a knowledge of logical structures
is proposed by J.L. Destouches, in La physique mathématique (Paris,
P.U.F.-, 1969) and by Noel Mouloud in Les structures, Ta recherche et le
savoir (Paris, Payot, 1968). Both authors argue that the concept of
reality in an advanced science is made up of formal concepts referring to
a systematic logic. Instead of statements about observable reality
science consists of statements about formal models :of that reality. The
logical "structure" of reality is the new focus of science. Destouches
insists more on the formal aspects of axiomatic schemes while Mouloud
insists that the structural approach in science is a form of empiricism
rendered more coherent by the addition of logical principles. Although
proposing similar views on science, these authors differ as to the degree
of abstraction that should serve as a standard for scientific theorizing.
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camera-man type of knowledge, the axiomatic scientist could be considered
as some sort of radiologist aiming at the logical skeleton embodied
within the observed empirical system. Instead of x-Ray;, he uses the
axiomatic method. The concept of structure is central to the method
because it determines its object of study.

At the end of the nineteenth century, the idea that emerged was
that in the more advanéed sciences, cause of events were sought in the
inner structure §f objects of study. Observed phenomena (facts) were
reinterpreted as contradictory manifestations of a built-in network of
formal relations. Empirical laws were just surface and local appiica-
tions of more f;mdamentah more abstract and more determining causes.
The abstract machinery of nature operating behind the scene and generat-
ing observable occurrences became an object of study in itself. However,
since this intrinslic component of material reality 'was non-directly
observable, it had to be inversely deduced (as hidden causes) from the
outward expression of things (a's effects)., Effects had to lead to cause
by a process of formal deduction from principles representing the hidden
formal structure cf’ reality. These principles were cast into axiomatjc
models sgrving as analogies of the postilated pattern. Operative
relations included in the modgl stood as independent principle that
subordinated observed facts to an underlying necessary procéss. The
whole of reality became governed by inner rules of logic. This dinner
logic was the “"structure,” the logical skeleton of reality which was at

the same time}dependent of and overlapping with observed reality,
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The’ visible world became a projection of abstract principles - (the
videogame of an axiomatic prog}am to use’ a contemporary metaphor).

Visible structures and occurrences became analytic operators and func-

tions of this hypotﬁetica] definition of reality. 0Odd occurrences in

particular, were held to be caused by the presence of a formal structure .

at work within the system of observable reality.

2) “The Fusion Between Abstract Structure and Empirical System
The term "protophysics" was coined by Mario Bunge.9 Proto-
physics means that systems are not only empirical. In fact patterns of
relations as expressed in axiomatic theories have a dual nature, they are
e

empirical and abstract at the same time. This leads to a new concept of

. system. It does not consist anymore of a cadre for contingent empirical

interactions, it consists instead of a projection (into observed facts)
of a 1ogical structure. The system is a pragmatic consequence of a model
of the structure. The system will be an empirical pattern displaying the
abstract-structural properties\probosed by the theory. For example the
bending of light rdays at the proximity of a planet testifies as to the
existence of an intensified curvature of space at. the prox{mity of a huge
solid mass. The curvature of space however is an axiomatic concept - it

is not something that can be perceived by human senses.

.

9M. Bunge, Philosophy of Physics, p. 235.
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Therefore, the focus of the method bears on analytic pr(;perties
displayed by empirical systems. Any fact that cannot be interpreted as
the logical consequence of an antecedent arrangements of observable
factors bé%omes by hypothe:sis an indicator of the activity of an under-
lying prin(:‘lple. Such occurrences are rare, they can be discovered by
accident but most of the time their existence can be found only within a
complex conceptual and research apparatus such as the one provided for in
modern physics. 0dd facts cannot be observed every day and when they
are, it takes a very sophisticated conceptual framework to link them to
an underlying logical structure. In an advanced science, the observed
reality embodies a model (the structure) the properties of which being
displayed in certain symptomatic occurrences. Reality becomes half a
model and half “reality” as may be illustrated by the following example
which is a standard definition of matrix mechanisms:

"A branch of mechanics that originated simultaneously with

but independently ¢f wave mechanics. It is equivalent to

wave mechanics but in it the wave functions of wave

mechanics (the mathematical function of a particle) are

.replaced by vectors in a suitable space (Hilbert space: a
¢ multidimensional space in which the proper functions of

wave mechanics are translated 1into orthogonal unit

_, vectors) and the observable things of the physical world,

e.g., energy, momenta, coordinates, etc., are represented

by matrices."yp

In this example, the matrix and the system (in this occurrence,

the atomic system) are fused together.  Observations mhentum and

)

10y, h. Pitt, The Penguin Dictionary of Physics (New York,
Penguin Books, 1975), p. 236.




105

observation of particles position are not fixed but change over time‘
according to properties of the "model-empirical” relations: here momen-
tum ar;d position are not physical quantitu_as tlut analytic operators.
These operators form abstract-empirical matrices that obey a precise
relationship (pq - qp = Tk/2). Matrices are structures that can
predict vari{ous states of the system as well a~s different results
resulting from successive observations of the system. Reality 1in
axioma;;ic method is a fusion of relatively independent abstract and
material properties - it 1is neither one nor the other, it is a}m
interaction in a network of mutually exc1usi.ve but compliementary

relations, —_ -
3) The Three Layers of Abstraction ! N

A fully axiomatized science should in principle contain three
types of axiomatics. This leads to the concept of a science made up of
multiple layers of scientific laws.ll  The first level of science
consists of concepts abstracted from inductive analysis and simple
theorems connecting them. According to Einstein however the totality of
concepts and relations obtained in this manner are se(r@gusly lacking in

logical unity. Therories are unrelated one to another and offer weak

8

Usources: Albert Einstein, Ideas and Opinions (New
York, Dell Publ. 1964), p. 293-315 (Physics and Reality) and Gerald
Holton, "What precisely 1is thinking? Einstein's answer" in A.P. French,
Einstein, a Centenary Volume {Cambridge, Harvard Unjversity Press, 1979),
p. 153-163.
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coherence. After this stage of analysis comes a second- system of ideas
in which both empirical concepts and relations are logically derived.
This secondary system pays for its higher logical unity by having as its
own elementary concepts only those which are logically derived from the
field of observation but which are no longer connected with complexes of
sense ex;;erimér)t. Further striving for logical unity should bring the
scientists to a tertiary system still poorer in concepts and relations -
but of a far greater rational coherence. Iit this level the theory deals
wi&h complex arragements of reality that cannot be observed but only
postulated.

For Einstein those three layers were not necessarily fixed
although certain authors proposed that they were.12 For Einstein the
empirical as well as intermediary layers were only tempo;‘ary forms of
science. Each of these layers contained contradictions that had eventu-
ally to give way to more unified theories. Einstein illustrated his
point by commenting on the development of mechanics.13  For him,
classical mechanics was insufficient because laws of force could not be
obtained by logical and formal considerations. For Einstein the constant

reliance on a close correspondence between the theory and.observed

12J.L. Destouches, La physique mathématique (Paris, P.U.F.,
1969), p. 20-21. The author proposes three fixed levels of scientific
theorizing: empirical generalizations, abstract properties expressed by
partial differential equations, abstract properties expressed by geodetic
functions of space,

134, Einstein, op. cit., p. 293-296.

’. o
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reality constituted an unnecessary mode of justification. The relevance

of the theory was not a problem. The problem was in the feeble articula-

tion of logical properties of classical mecl;anics. Then a second layer
of theorizing appeared-in which mechan'i;; as a system was determined by a
principle; potential enerqy. However the concept was still too_mﬁch
dependent in its principle from empirical organization of reality. Then
a new level in abstraction was reached when mechanics became character-

ized by the idea that density and speed of matter were dependent in a

continuous manner upon specific coordinates over time. This hydrodynamic

theory was of greater scope and of greater logic than those before.

k4

For Einstein, therefore, there was no question. about the

<

importance of the role of ideas in science. For him research meant a
meeting ground between background theories and observed data, it never
consisted of a simple (even if systematic) recording of,“reaHt'y. For
Einstein the inductive method was a method re.;,erved dn.ly for the first
layer of scientific 1nvest1gatio’n, beyond that stage there were otﬁer

{
modes of thinking regrouped under the concept of axiomatic theorizing.

. Even Newton (says Einstein) was an axiomatic scientist: as an inventor

-

of the kinetic theory of gasses and statistical mechanics, Newton was
able to provide unifying axiomatic hypotheses that could provide for néw‘
types of connection between phenomena related to gasses (viscosity, dif-
fusion, heat, conductivity, radiometric phenomena.) These -developments

led eventually to the formulation of thermodynamic theory. Therefore

even Newton used the axiomatic method to improve on events properties

2
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that could not be derived by induction or by abstraction of observed
phenbmena. With Newton's theories science.c}eased to be descriptive and

n

became based on principles.

4) Inf; {:ced Knowledge: The Role of Observation in Axiomatic Theoriz-
R .

itum theory has done more than any.other recent development
in knowledge to shake the solid observational foundations of science. A
recent article summarized the problem in the following manner:

"That is the commonsense view:

0 There is a real world, whose existence is independent of any
observer and in which an observed phenomenon has a physical
cause.

@& That being so, you can draw va'hd conclusions about cause and
effect from consistent observations.

0 It is legitimate to regard well-separated objects and events
as truly distinct. If you explode a shell, you can make inde-
pendent observations on the properties and behav‘lour of each of‘
the fragments that spin off, Once they have parted company,
one fragment will not 1nf1uence another. Nor will observations
made on one fragment affect the outcome of observations made on
another fragment. And, in principle, what 1is true of the
fragments created by exp]qdmg a shell must also be true of the
subatomic particles created by exploding an atom.

Until quantum theory came along, these 'realist' assumptions
were taken for granted by all scientists, The assumptions
seemed self-evident. Also, in the macro-world, they worked
beautifully....

In the Paris experiment, two subatomic particles were emitted
by an atom and then flew.apart (like the fragments of an
_exploding shell). - In making their predictions of how the.two
particles would behave, the realist physicists had assumed
that, once the two particles had moved apart, neither could
influence the other. x -

It is not at all obvious how, in the Paris experiment, two
subatomic particles could have influenced one another once they
hag mpved apart. VYet the results of the experiment make sense ’
only ~if one assumes either that the particles did influence
each other (and, moreover, used a\signal travelling faster than
the speed of light) or that, in some sense, the particles never
became truly distinct entities but rema1 ned integral parts of "a
greater whole. . .

L4
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L : In interpreting these results, physicists do not jettison
all the assumptions of common ‘sense. But they argue that one
is faced with a choice of ‘either rejecting causality or reject-
ing the traditional view of the independent existence of thé&
world. Most continue to believe in cause and effect; they
would find it very hard to understand nature without that

. . concept. Most also continue to believe that such. things as
tables and chairs exist. But, they insist, when it comes to
the subatomic level, to talk about a particular particle in a
particular place with particular properties is meaningless --
until you actually observe it. And the way you choose to
measure it will influence the outcome,

. Of course, this opens Pandora's box. If subatomic objects
‘eXist’ only when they are being observed -- if the object and

- . the observer are not independent of one another -- what about
the larger objects of everyday life, which themselves are made
up of subatomic particles? Some scientists say you have to
accept that the existence of these larger objects, too, is not
independent of an observer. Others deny this and say the
common-sense view O0f reality still holds when it comes to
tables and chairs."14

-

One of Ehe standard features of modern science as typified in
this article is that direct sensate knowledge 'i’s of limited use. in
scientific experiments. The observed phenomena are in fact of an infer-
ential nature which means that the object of study is not directly
visible and that the observed cha’racteristiﬁcs c’annot be understood
outside an abstract theory. If, then, the concept of “direct observa-
tion" is retained, it is only a metaphor where the previously accepted
'  meanings of tr;e words are extended. For some other .classes of observa-

tions, the metaphor will become even more exaggerated: the,qua@n};

theorists regard ultra-violet light as observable -- yet it is invisible.

. 14"Ph_ysicists redefine reality,” The Economist, 29 September
]98])) p' 95' .
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The observable things in those experiments are occunjen.ces attributed to
the presence of a non-directly observable element. Therefore a large
number of "observgbles" in modern physics are in reality non-directly
gbservable (or non-observable) things and patterns revealed through
inference, If the inference is so plausible and 1mn;zd1ate as to be
accepted without question, then the distinction between common sense
observables and scientific observables may not be so striking as to
necessitate a redefinition of science in analytic terms, but when infer-
ences refer to very complex patterns that have no phenomenological mean-
ing such as space-time continuum and wave mechanics it becomes completely
confusing to maintain that science is dealing with visible occurrences as
a form of final datum -- it would be more exact to say that science is
dealing with the visible symptoms of hidden patterns. Reality therefore
is as much in the hidden pattern (which constitutes the object o;‘ study
of theoretical physics) as it is in the visible occurrences. -

The 1inferred theory makes the observation of occurrences
possi bl!e. In modern science it is the theory that determines what type
of occurrences will be observed -- not induction, Without the inferred
theory the occurrences will probably go unnoticed. Max Planck exp]iained
this situation in the following manner:

“"For the question whether a physical magnitude can in principle
be observed, or whether a certain question has a meaning as
applied to Physics, can never be answered a priori, but only
from the standpoint of a given theory., The HTsEfTFﬂon between
the different theories” consists precisely in the fact that

according to one theory a certain magnitude can in principle be
observed, and a certain question have a meaning as applied to

‘

I
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Physics; while according to the other theory this is not the
case. For example, according to the theories of Fresnel and
Lorentz, with their assumption of a stationary ether, the
absolute velocity of the earth can in principle be observed;
but according to the theory of Relativity it cannot; again, the
absolute acceleration of a body can be in principle observed
according to Newtonian mechanics, but according to Relativity
mechanics it cannot. Similarly the problem of the construction
of a perpetuum mobile had 2 meaning before the principle of the
conservation of energy was introduced, but ceased to have a
meaning after its introduction. Hence it is not sufficient to
. describe the superiority of Quantum-mechanics as opposed to
classical mechanics, by saying that it confines ditself to
quantities and magnitudes which can in principle be observed,
for in its own way this is true also of classical mechanics.
We must indicate the particular magnitudes or quantities which,
according to Quantum-mechanics, are or are not in principle
observed; after this has been done it remains to demonstrate
that experience agrees with the assertion."”
LY

In the absence of a theory, observed occurrences have no mean-

ing by definition -- within the analytic definition of an observable as
the symptom of an.underlying pattern, as long as a model of the pattern
is not provided' for by a theory, the observable refers to an implicit
code that remains to be deciphered, The problem with the commonplace
concept ‘of science is thatﬁ the theory must be empirical which is an
inappropriate conception: ia]though some theories are empirical, some
others are not and these latter are usually much more precise than the
former, The purpose of a scientific theory is to establish causal
relations between occurrences observed, so that; from given occurrences,

others may be predicted. But a causal connection between two observed

occurrences, A and B, need not express a direct efficient (empirical and

15Max Planck, The Universe in the Light of Modern Physics
(New York, W.W. Morton, 1931}, p. 40,

a
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yisible) relation; more often than not "the essential relation between two
occurrences will involve connections made within a non-directly observ-

able underlying pattern. And here a difference between empirical and

analytic method may arise:

e The empirical theory of knowledge will stipulate that all the
facts, occurrences and magnitudes in the causal chain must be

° observable, in this form of science explanation is restricted
to measures Of correlations between -the observed variables
(efficient causality only is sought). -

o The axiomatic theory of knowledge will postulate the existence
of intermediary magnitudes which are not directly observed as
providing for an essential causal 1link between the facts.
Theories of this type involve hidden occurrences the evidence
of which is necessarily indirect and inferential.

5) The Two Methods in Science: Empirical and Axiomatic

¢ ‘ Following the distinction betwéen the empirical method and the
::inomatic one there comes a point where the inferential knowledge is in
‘c‘ontradiction with direct perception. The direct perception of water
cannot give a clue as to its inner composition of two gases. The direct
p_ercepi:'ion of time as unrelated "to space is contrary to the 1nfer~en.t1a1
knowledge of relativity. The direct percep_tion of matter is in direct
contradiction with our inferential knowledge that it is a form of energy.
Even some forms of inferential knowledge such as quaﬁtum theory have no
directly perceived counter))arts: wave functlions, matrix elements,

transition probabilities are elements of an abstract form of matter that

cannot be really visualized even in imagination.
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Therefore with the creation of modern phsyics a transition has
occu'rred from the phenomenal knowledge of the directly observable to the
inferential knowledge of a non-directly observable underlying reality.
This underlying reality obeys laws that are not compatible with classical
physics. Quantum mechanics for example does not arise out of a physical
model but instead tries to reach the nature of reality through r{mthe-
matics. It postulates {implicitly) that reality consists (almost) of a
mathematical (rather thann.{r,la_teria‘l) substance., The experiment here is
mati{ematical rather ;han* pefceptual. The resulting model is almost
meaniﬁgizss in terms of human percept_ual categories. In that sense the
popular conception of the atom as a raspberry-shape;l Tump of nucleus
surrounded by whirling coloured streamers is a misleading mechanical
image that could at best fit a simple hydrogen atom but not the others.
The world of inferential knowledge contradicts very systematically the
preconceptions on nature held by the empirical conception of the world.

Direct evidenc; will show that“a stone when released, falls to
the ground -~ inferential knowledge will show, however, that there is no
direct rele;tionship between the earth and the stone, In the general
theory of relativity, the causal connection is indirect: the earth
caixses a warping of the four-dimensional space-time, and this warping,

which 1is not observable, is then assumed to be the cause which directs

\ ' the stone in 1its fall to earth. Modern science therefore is not the

e

continuation of the classical empirical science of the visible world

based on an inductive analysis; 1t 1s a new §c1enceh where the interral
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pattern of reality becomes the object of study. This internal pattern
cannot be understood outside hypothetical theories.l6 7

Thus the distinction between the emp'lr‘lcal and the axiomatic
method brings us to . t}\e concept of the existence side-by-side of two
distinct sciences: the first is based on direct evidence and the second
on inferential knowledge., 1In empirical science, attention Is limited to
visible properties appeafing at the level of sensate experiment and these
properties are incorrectly viewed as identical to the properties of the
inner structure of things. \In axiomatic science, the fundame:ttal
properties of realit: -onsist of hidden or unseen structures that differ
markedly from their phenomenological (i.e., empirical) counterparts.

These two sciences operate on the basis of different episte-
mologies: materialist for the empirical science, essentially logical and
mathematical for the axiomatic science; they also operate on the basis of,
different methods: dinductive analysis for the former (from the concrete
to the abstract) and hypothetico-deductive analysis for the latter (from
the abstract theory to the concrete symptoms). These two sciences can
explain the same phenomena in a different manner. For examp]e,_ empirical
evidence of electromagnetism will consist of conductors, charged bodies

and electric currents; an empirical theory of electromagnetism involves

systems of relations connecting these magnitudes directly. An axiomatic

16p1pert Einstein, L'évolution des idées en physique (Paris,
Payot, 1960), p. 288. : \
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theory of electromagnetism will include on the other, haand concepts
referring to the existence of an inner structure of el ectrom;agnetism:
electrons, Protons and fields of electrons. Then equations will express:
the relations between electrons and fields. Then by submitting the
micrqscopic magnitudes thus obtained to anw averaging process thg results
will be identical to the empirical magnitudes established within the
previous approach. The basic difference between the two sciences is that
the approach used by the axiomatic method goes far deeper in interpreting
reality than the common-sense realism of the other method.

The empirical theory of knowledge insists that theories which
postulate hidden occurrences should be rejected in favour of direct
evidence.l? Hidden occurrences would be akin to metaphysical specu-
lation -- but metaphysical concepts are arbitraqy, they do not"referi to
any form of inferential knowledge 1like the concepts of theoretical
physics. -“Empiricism is a popular conception of science that prevents its
transition from a limited form of knowledge to a more advanced form.

Both sciences have advantages and disadvantages. Empirical
science 1is rather high on concrete evidences but deals only with rela-
ti;/ely simple situations; the method is very weak on theory and consists
only of generalizations of phenomenal characteristics that dissolve

to the extent that secondary factors are taken into consideration.
- T u‘r .

Ve

v 17Thi5 rejection is implicit since empiricism does not

,«'inake}a difference except in the case of metaphysics. .
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The reliability of inductive generalizations is therfore more apparent
thanﬂreal. On the other hand, the axiomatic method is extremely
compllicated and demands incomparably more dif;1cu1_t intellection to be
achieved properly -- also indirect evidence supporting the inferred type
of knowl edge is| not eésﬂ& observable and demands considerable technical
means of inv.esti\gation.

Howeve\r, when empirical laws are compared to, axiomatic
laws,18 their validity becomes very relative.  For example, the
wemp1r1ca1 Taw of entropy in thermodynamics becomes only a statistical
device when confronted with the kinetic theory of gases. Empirical laws
by focussing on the phenomenal appearance of reality are seriously
1imited as an explanation of events. In fact the\y are superf1'c1a1 . The
expresséd relations are only those directly observed. Predictions made
at that level are usually vague -~ the existing unobserved Qcc;urrences
that are not taken into consideration may make a terrible difference in
the outcome. In fact the ignorance of underlying structures and
d_ynam14sms constitutes the upper limit of the empirical method -- wher'w
this 1imit is recognized the usefulness of the axiomatic method can be
co'nsidered as a necessary alternative method of investigation.

Another limit of the empjrica] method is its rel atilve incapa-

city of explaining unexpected or strange occurrences. In fact the

188y convention an axiomatic law is a formula expressing
an underlying structural link between two sets of occurrences -- as
opposed to an empirical law that simply establishes a direct corre]atwn.
between the two. .
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empirical worldview tends to mask these occurrences or when faced with
them tends to ignore them. It took centuries to reaiize that the speed
of falling objects was independent from their respective weights,
Empirical theories are very easy to build but their capacity for explana-
tion is much lower than the one offered by axiomatic theor?es.

From an ’historicﬂ perspective, empirical science tappeared
before axiomatic science. It was normal after all that visible relations
between things were to be observed first. However, science could not
stop at those relations. Some sort of _common (or'essentia'l) cause for
the existence of empirical properties had to be sought at some point in
the dévelopment of science. In order to enter the realm of axiomatic
theories, hypothetical ass’umpt1ons about the 1internal constitution of
matter had toZ(be made. Although experts do not agree on which was the
first axiomat ;theory, it is common knowledge tr;at we find theories of
the corpuscular type developed in connection with optical .phenomena in
the eighteenth century. Also the kinetic theory of gases that also
;ppeared in the eighteenth century can be considered as a gigantic Tleap
into the uncharted area"s of axiomatic theorizing. Hoyvever, the axiomatic
method will really become a standard feature of science only with . the
beginning‘s' of modern theoretical physics in the second half of the
nineteenth centu;'y. Then people like  Maxwell, Boltzman and 'Herti

launched the method on a path that was to lead to the second scientific

revolution proposed by Albert Einstein.
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Conclusion

o

1) The Axiomatic Method 1s a Distinct Scientific Method

In this chapter, we have presented some of the features of an
axfomatic science as distinct from an empirical science. Both approaches
operate starting from,'different epistemologies, different methods and
differént conceptions of \s’cience. The cost of these differences lies in
the fact that modern science makes a sharp distinctjon between an
essential reality concealed among the facts and a phenomenal reality that
is directly observable. The empirical researcher will end his quest
after. he has gather'ed all the visible data obtainable on a given problem,
hé will not look for hidden variables and underlying patterns, he will
simply correlate the v.ariab]es in an attempt to generalize a more or less
stable relation between them. In the axiomatic method, the emphasis is
placed on the discovery of implicit pattérns concealed among facts.
These patterns can be understood with the help of formalized models. The
facts become secondary el ements corroborating the abstract theory (rather
than verifying it). Mario Bunge summarizes this new perspective 1.n the

following manner:
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.
sed,

“Consequently it is false that, as the inductivists claim, any
theory should in-principlie entail the very same data from which
it was induced. Not only are scientific theories not concocted
out of pure data, but by themselves they entail none. There-
fore theories cannot have any empirical content., Only single
hypotheses, such as Snell's law of refraction and Galilei's law
of falling bodies, might be said to yield, by mere specifica-
tion, any number of data -- provided at least one item of
empirical information is adjoined to them and provided the deep
difference between theoretical and empirical statements is
overlooked. But the theories to which these two hypotheses
belong (wave optics and classical gravitation theory) are not
testable " just by instantiation. In other- words, the condi-
_tional "h & ey = ey, which maikes some sense for Tow-
level hypotheses, cannot be exported to the domain of theories.
As to the conditional "e = h", it makes no sense for scien-
tific hypotheses, much less for scientific theories, since no
set of data implies a hypothesis -- if only because the latter
may contain predicates that fail to occur in the former. Yet
it is the declared aim of most.systems of dinductive logic to
evaluate the degree-of confirmation (or logical probability) of
conditionals of this kind. Which explains why such theories
are irrelevant to science...

Inductivism and refutationism are then inadequate, for both
restrict themselves to single hypotheses, both neglect the
theoretical model that must be adjoined to a general theory in
order to deduce testable consequences, and both accept the
tenets that (a) only empirical tests matter and (b) the outcome
of such tests is always clear-cut,19

/,Bei’n/g/;uperficia an.empirical test means nothing outside
/»/o”e’sc/riptive statements, odern science 1is not based upon phenomenal
_/// description and the failure of turrent philosophies of science to provide
for a distinction between empirical and analytic knowledge makes a

genuine understanding of the modern scientific method much more diffi-

cult. The empirical approach was good only for classical science. |,

19Mam'o Bunge, Philosophy of Physics, op. cit., p. 235-236.
o}
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The differences between the empirical conception of science and the

axiomatic can be summarized in the following points:

1. Facts are not the basis of reality. In the classical view,
facts were the ultimate manifestation of reality. In the
analytic approach, facts are superficial phenomena only. The
essential substance they are supposed to embody does not
exist, A fact is an image, :

2, Facts are not the‘ultimate cause of events. In reality facts
are contingent to an underlying structure that is not directly
observable. At best facts are the symptoms_of the underlying
structure and they offer indirect ev1dence of the presence of
this concealed mechanism.

3, Facts do not interrelate or correlate directly. In fact
the underlying structure of the world constitues a huge inter-
vening variable. Hidden variables explain much of the occur-
rences.

4, Facts are not homogeneous throughout reality. Facts do embody
an impressive network of secondary factors that defeat any
attempt at universal inductive-generalization.

5. Facts are not staged on a neutral world, The observable world
is a distortion of reality due to the narrow limits of human
perception” that cannot see behind phenomena. The vwhole of
reality embodies different layers of a more and more abstract
nature obeying laws that cannot be truly understood within the,
narrow 1imits of empirical concepts. The underlying reality
is not passive, on the contrary it presents a hectic character
(especially in quantum physics).

6. Therefore the world has no real empirical meaning since
empirical knowledge is almost limited to superficial sense
impressions, The apparent rationality of empirical knowledge
does not resist the comparison with the amalytic approach.
Empiricism is the science of the surface-layer of reality only,
since it has no knowledge of what is going on under it, empiricism
remains a decriptive knowledge more than a scienc&. To the -extent
that human political, ideclogical, and scientific conceptionsare
1imited to the empirical side of knowledge, mankind will remain by
hypothes is dependent on uncontrollable underlying forces that
explain_economic crises and wars (among other things).
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The visible reality is only a section and a particular case of
the underlying reality that camnot be observed directly. If
the world has any meaning at all, it can only be discovered
through an enlarged perception based on logical and mathes
matical models encompassing all the different layers of
reality.

Therefore science should not remain limited to the discovery
of stable relationships among visible facts, it must go deeper
and discover the abstract underlying structure of the world.
If classical science was 1limited to descriptive statements
about the visible world, modern science seeks to establish the
formula linking events together in the underlying structure. ,

By analogy, the social sciences should stop concentrating on
the visible human occurrences and start seeking the underlying

structure of social action. Since all facts are mere epiphe~

nomena of a concealed infrastructure, there is'ng reason why
human facts should be different: by hypothesis human beha-
viour 1is the symptom-of the presence of a concealed soc1a1
1nfrastructure that remains to be discovered.

~

The foﬂbwing table summarizes the differences between the

two



4.

5.

Aion on

122 .

TABLE I: DIFFERENCES BETWEEN EMPIRICISM- AND SCIENCE

EMPIRICAL

Facts are the basis of reality. 1.

Facts are finite and self=- 2.

supporting.

Facts are interrelated mechani- 3.
cally. '

©

Facts are homogeneous fhrough- 4,
out the world. -

METHOD

The world 1is a material sub- 1.
stance that can be described.

The process of events is staged 2.
on a neutral world.

Science is the cumulation of 3.
facts.
The world has a meaning by 4,

which we. can judge it (evolu-
tion). '

EPISTEMOLOGY

AXIOMATIC

Facts are superficial phenomena.

Facts are contingent to an inner
abstract structure.

The relation between facts is
the symptom of an inner dynam-
ism.

Facts are relative to the con-
texts of observation,

The visible world is only a sec-
tion and a particular case of a
purely formal world that can be
mathemati zed.

The observed events are by-
products of the structure of the
world.

Science is a mathematical for-
malism,

The world embodies pure mathe-
matical laws only.

KNOWLEDGE

Empirical regularities are sci- 1.
entific laws.

Knowledge 1is an evaluation of 2.
the worid. . w

IHuman,behaviour is rational and 3.
relatively independent of the
world. '

Man's actions are the cause of 4,
politics.

Political Science is informa- 5.

the conditions of
political action.

Axoms exprgésirjg.abstract dyna -
mics are scientitTic laws.

Knolwedge is an evaluation of
the abstract structure of the .
world. .
Human behaviour is an exact
function in an unseen struc-
ture,

The abstract polftical structure
is the cause of man's ideas and
behaviour.

Political Science is a pure and
exact science of the structure
of politics.

hovY
#
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2) The Axiomatic Method Can Lead to a Theoretical Science of Politics

Axiomatic reality constitutes the complement of the empirical
reality (it is a profound reality thag\obeys iis own logic). Immediate
knowledge is only an indicator of the real' reality that is concealed
among the facts. From a ‘direct realism we must pass to an “abstract
realism, In the new version of reality, the subjective obsegyer is
replaced by a logical reference-system énd the "facts" are translated
into a purified abstract version. /

The new method is not based on "facts" but on facts represent-
ing the effects of an unseen structure. If a correct law can be estab-
lished that correctly expresses the dynamics of abstract sub-structure,
then prediction of precise events becomes possihlé by the recurrence of
the activity of the abstract prinE%ple. The reagl reality is made up of
abstract relations, nothing else exists and the visible world is only a
distorted image of the real reality.

Scientific causes are formal and their consequences are empiri-

cal AND NOT EMPIRICAL-EMPIRICAL. Scientific knowledge is vertical so to

.speak while empirical knowledge is horizontal.

Reality is the totality of the re1af10ns_ and not only the

apparent ones. Scientific reality is an invariant structure located

. behind the.changing visible phenomena. The goal of science is to unveil

the operational logic of the abstract sub-structure beh'ind the events -

the visible characteristics of the phenomena have no decisive importance,
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The operational dynamics of reality is the only: object of axiomatic.

science - independently of the factual realization of the principles.

a) Theorizing

A1l the axiomatic laws must replace their empirical corres-
ponding notions., Science is a body of propositions about hidden proper-
ties of the unive~se that are confirmed by visible effects. Causality is
a purely technical determinism that is far cleﬁrer than the chaotic
correlations of empiricism. Science therefore is a pure logic that is
complement to empirical description. Axiomatic science stands somewhere
between empiricism and logic, it is not empiricism, it is not meta-
physics, it is a specific (and special) mental process. _Axiomatic
science is a post-empirical construction that is made of symbolic deduc-
tions.

Axiomatic worldviews are the complement of empirical world-
views: they are not descriptive, instead they form a pure set of
functional inter-dependent propositions. The axiomatic worldview becomes

a2 mathematical model of the abstract reality sooner or later.

-~
¥

b) A New Type of Science

"~

¢ Science is no more the product of the cumulation of evidences,
it is an endless methodological speculation that combines Tlogic and
observable effects in order to evaluate the essential causes at work

within events. Science is no more a "knowledge", it is pure intelligence

)



125

that can be expressed in invariant equations. The logical combinations
are endless and in a sense science never is achieved, it is an open-ended
process.

The theories are - by definition - the p‘articular cases of
future synthetical theories. The theor1gs in an axiomatic science are
often obtained by the combination of previously antagonistic theories
(one theory is always a very complicated function of the other tlieory:
in Einstein's equations, mass is a very complicated function of speed).
In an axiomatic science, the theories are ultimately all complementary
referring to a same basic logic, Science is a logical ra::her than h1’s-k
torical process. Science finally is eternally relative to{ the discovery
of any unsuspected variation of any effect predicted by an axiomatic
theory. -

In conclusion, we can estimate that modern science is based on
the postulate that inductive analysis must be completed lZy the pursuit of
a purely rational fc?;‘m of realism. Common sense and empirical knowledge
deal exclusively with contingent aspects of reality - they perceive the
world as a collection of concrete facts reacting one to an other while
the new truth is that all these phen‘dmena are the visible outgrowths of

.abstract causes.
é) A New Type of Political Science ‘

Therefore, if we want to trace a dividing line between em91r1-

c%] political science and a purf scieng:\e of poi1t1cs, we would say kt\f\at
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a pure science of politics would analyse the essential logic at work
among the political phenomena (events or structures) while empirical

political science Iimi'gs itself to ad hoc descriptions of contingent

facts.

The individual fact and the abstract structure must be dis-
tinguished and recognized as -the two interrelated aspects of reality.
The fact is always contingent (it could or could not have been present)
but the law bearing on it is a universal "“necessity". Science is
interested mainly in abstract necessity, the singular events ar;a there
6n1_y as morpentar_y symptoms of this necessity - the abstract curvature of
space around thg sun would still exist even if there were no planets
around it. Therefore singular events are not interesting by themselves,
they are interesting only to the extent that they display the influence
of a concealed abstract structure.

The same should be true 1in political science: behaviour is not
only an exact vector of the cumu{ation of the situational factors, it is
also the consequence of an abstract structure that renders the observed
reaction necesary, It is not to deny the existence of a form of situa-
tional causality - it is r\ather to explain the inner necessity at work
within this superficial cadkse.

What is lacking in Political Science is the understanding of
the existence of an essential abstract sub-structure.  The analytic
nature of politics remains completely ignored. Political Science is

nothing more than a description of contingent political facts upon which

-~
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we speculate regarding *%heir future developments. Never can we link
these facts to an .underlying logical necessity that would explain the
outome by deduction, We simply have no idea of the-existence of an
abstract sub-structure of the political reality. Our goal should be the
discovery of the essence of politics ratheg than the descripf1on of the
configuration of factors in numerous case studies and comparative
analyses. These studies do not give us a single clue as to the dynamics
of politics, they are descriptions of situational factors thet could or
could not have been present. Even in the comparative analyses of similar
cases we end up with completely divergent outcomes that are either
arbitrary or amenable to an explanation by the existence of an inter-
vening abstract causality. Present-day political scientists have not yet

concluded on this dead-end development of comparative analysis.

-~

IV
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CHAPTER IV

IMPLEMENTING THE AXIOMATIC METHOD IN POLITICAL SCIENCE:
PRACTICAL, EPISTEMOLOGICAL AND PARADIGMATIC CONSIDERATIONS

A) Explaining and Theorizing: the Difference

1) Explaining

Explaining "and theorizing are two separate functions in an
axiomatic perspective. The two terms are no more equivalent as they used
to be in the strict empirical ;:onception of science. There is a préc-
tical as well as an epistemological difference. On the practical side
both approaches focus on different aspects of observed facts, explanation
concentrates on the terms of a relationship while theory concentrates on
the logic of the relation itself. 0On the epistemological side an expla-
nation is limited to specific concrete cases while theory disengages a
logical pattern that may apply rationally to a whole class of possihble
cases. The choice between the two approaches as distinct modes of
reasoning is possible only within an axiomatic theory of knowledge that
makes a difference between fact as final datum (the empirical perspect-
jve) and facts as symptoms of an underlying logical structure (the
phenomenalist perspective). In the empirical perspective facts are

substantive and the logical aspect of reality is co-terminous with its
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apparent aspect. In the.axiomatic perspective facts are dependent on an
unseen pattern, They are formal signs of this pattern and the logic of
reality becomes relatively independent from the apparent order of things.

In an axiomatic perspective therefore-there are marked differ-
ences between the empirical theorist (whose function is to explain) and
tﬁe pure theorist (whose function is to determine the rational properties

involved in a given situation).

~

The inductive analyst is an explainer of facts.l He tries
to find out which variables lead to a particular occurrence. Factors
affecting a particular“situation are described carefdlly and the relation
between independent and dependent variables is reported verbally or with
a model of the situation or by providing a breakdown of variables in sta-
tistical terms. The approach can analyze the relevance and the specific
weight of each of the converging factors involved in a given occurrence.
The approach is“'mu1ti-causa1 in character. Although there can be a
dominant factor at work, usually a case is reporteé as the result of a

F 'mosaic of surrounding factors contingent to a visible occarrence. In

" that sense empirical science is a true science because its statements are

rendered valid by a direct correspondence with observed facts. The prob-

1'ém with this science does not lie in 'its capacity for expianation in

1By convention it is assumed that the "Behavioral Credo"
consists of a positivist conception of knowledge relying on 1inductive
analysis of observable facts. DNeduction consists here of a generaliza- |
tion of patterns discovered by 1nduct1ye analysis.

Uil
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gonc}'e'te terms - it lies instead in its relevance as a method for theory-
building, Theories obtained from inductive analysis suffer from two
built-in limitations, the first, logical, the second epistemological,
For both of these problems the axiomatic researcher will try to offer a
solution by proposing the adoption of a complementary method of theoriz-
ing.

Contrery to the critiques of Behavioralism stemming from
traditional political theory and Marxist political theory which conceive
of the approach in negative terms, the axiomatic perspective is able to
provide for a positive comment. An axiomatic perspective is a logical
development of a positivist perspective. An axiomatic approach would
confirm the existence of empirical patterns in QoHtics‘ by providing for
them a character of invariance and of generality of deeper rationality
and wider scope than those presently estahlished. An axiomatic approach
cannot agree with a political theorist of traditional orientation that

there are no stable patterns in the area of the social sciences, these

.are by virtue of simple observation, the approach cannot agree either

with the Marxist that there is only one underlying structure of politics
- in fact there can be a great number of underlying structures, each one
being responsible for a\class of observable empirical patterns. The
axiomatic theorist will simply propose that there is a rational expla-
nation for observable patterns that can be obtained by making ”them

dependent upon necessary invariant principles.
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If there is a disagreemerit between the axiomatic theorist and

3
! ¥

the empirical theorist it is a logical rather than ideological one. Both

agree on the necessity of empirical science but the axiomatic theorist
will maintain that inductive analysis alone is not sufficient to make
relevant theories. As Einstein said in his historical address to the
Prussian Academy of Science in 1914: "As long as principles capable of
ordering data are not discovered, there is no need for supplementary
empirical research." Our hypothesis is therefore quite Einsteinian in
intention: empirical political s\c1ence has discovered a wealth of
empirical patterns, what is needed now (for theory-building) is not that
we accumulate w.nore case studies and comparative analyses ‘but that we
discover principles capable of ordering the enormous data at our dis-
posal. Now political science is ready to enter a paradigmatic stage by
implementing a [.)ost-positivist approach to knowledege: the axiomatic
method,

The -axiomatic critique of empiricism consists o‘f a phenomenalist
conception of facts: facts are contingent forlgthe axiomatic thinker,
they are there nrot by God's will (at least conceived as a natural
deteriminism) but they are there by accident which entails two serious
limitations: first their convergence in a given situation is accidential
and second this convergence cannot be its own law - in practh;.al terms it

means that noth'ing‘can guarantee us that an observed pattern of factors
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will ever repeat itself exactly ag it was observed and second we have no
guarantee either that a similar Pattern will necessarily create an
-identical outcome. The problem isinot at the level of obéerﬁation, it is
at the level of generalization. The axiomatic approach does not believe
in the logical validity of derivipg the universal from the particular
because the specifics of a given cpncrete case may change at random and

4o
second, the invariant logic at work in the case has been masked by those

specifics.

i
\

The problem is that the convergence of different variables as
revealed by inductive analysis does not constitute a good strategy for
deriving theory. Inductive analysis. is concretist theorizing that
reports concrete circumstanggg and makes Epecific case studies. However,
the nntpod cannot prove that the observed pattern will ever repeat itself
(specifics are forever changing in reality) and also it cannot say why
this pattern occurred in analytic terms. Therefore what is observed is a
particular case in empirical terms and an accidental case in axiomatic
terms. Inductive analysis reports a case which is an end-result, it does
not say anything about the rational necessity that brought this end-
result nor can it prove that the elements implied in the given situation
have a universal character. An entire]y different situation could have
been observed. Therefore, generalization from induction is not an auto-

matic procedure as expressed in the following statement:

;@ N
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"Most behavioural propositions are, of course, less purely
universal., They tend to. be generalizations within a national
framework. Thus we have observations about American parties
and British elections. Unlike the natural scientist who speaks
of neutrons and positrons, not American neutrons and British
positrons, the political behaviouralist, despite his claim to
be a scientist, tends to offer mostly what Professor Beer has
recently called 'relative explanations,' namely explanatory
statements which are 'not universal in form but ... relative to
a certain context or contexts.' The question which naturally
arises then is whether such contextually limited generaliza-
tions can serve the purpose of explaining adequately what have
been designated as unique events.

In other words, it seems reasonable to think that if some
events may be still better handied by statements which are so
limited as to make it pointless to call them generalizations at
all. The fact is that practically unrepeatable combinations of
rich and complex qualities, combinations which we have called
unique, require so many contextual limitations of appropriate
general statements that by the time one had collected a suffi-
cient number of limited and universal generalizations for the
purpose of explaining the particular event 1in question, the
collected set of general statements would certainly contain
many propositions which would be relevant for no more than oné
particular instance,"2 :
; .

Therefore, precision requires that we concentrate on the situa-

tional factors surrounding a particular political event - unfortunately

»
the situational factors are not amenable to generalization statements. "

The more general the statement the more meaningless it will be regarding

each particular political event.

2K.w. Kim, "The Limits of Behavioural Explanation in
Politics,” The Canadian Journal of Economics and Political Science, Vol,
XXXI, 1965, p. 321.
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Another difficulty met by the inductive approach is its rela-

tive incapacity to make analytic concepts. Concepts apply everywhere and

to everything without providing for a rule to differentiate between the
cases: what is the similarity, for example, between a group of Solomon
islanders and a group of students? In fact the concepts are empty and
they mean nothing' outside the embodiment of _situational empirical
factors. Empirical universals are pseudo-universals since the implied
pattern never exceeds In capacity of explanation the ad hoc factors of a
case study. The concepts are either too general or too descriptive to be
considered as theoretical terms. )

On the other hand, theA concepts cannot be rendered more

relevant by being refined along operational lines. It soon appéars that

the process of operationalization is largely an artifical one where the

antecedents and the deduced consequences are tautologically related. An

exampie of this is provided by Giovanni Sartori in the following manner:

"I have thus selected for my first detailed discussion the
categories of 'structure' and ‘function,' and this precisely on
account of their crucial role in  establishing the
structural-functional approach in the political science setting

The major problem with 'structure' is, in fact, that political
bodies and institutions largely bear, if not a functional
denomination, a functional definition. Either under the sheer

. force of names - which is in itself a tremendous force - or for
the sake of brevity, political structures are seldom adequately
defined on their own terms - qua structures. That is to say, on .
the one hand, that we dispose of a functional (purposive)
vocabulary, whereas we badly lack a structural (descriptive)

o ?H
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vocabulary; and that, on the other hand, even when we deliber-

ately ask 'what 1is,' we are invariably prompted to reply in

terms of ‘what for.' What is an election? A means (a struc-

ture) for electing office holders. What is a legislature? An

arrangement for producing legislation. What is a government?

A set-up for governing. The structure is almost invariably

perceived and qualified by its salient function. This makes a

great deal of sense in practical politics, but represents a

serious handicap for the understanding of politics."s3

In other words the operational definition cannot separate the
two terms "structure” and “function” without referring to situational
factors. These concepts are vague conceptual frameworks that adapt to
the cbserved facts without imposing on them any significant causal
relationship. In summing up, not only are the concepts cur'rently used in
Political Science stretched to covér a wide variety of similar phenomena
but beyond that the concepts are not amenable to an operational
definition that would serve as a theoretical prerequisite to explain an
event or an institution. These concepts are vague heuristic devices.
Why is Political Science incapable of forming theoretical

concepts 1is therefore a question of epistemology and not of method.

There is no such thing as an empirical necessity - what is empirical is

R

necessarily limited and therefore the sequences of causes and effects

always refer to ad hoc situational causes that are peculiar to a given -

context and cannot be ger;erah'zed. To obtain an operational concept one
has the choice to adopt an axiomatic-deductive approach that will relate

@

3G. Sartori, "“Concept Misformation in Comparative Politics,"
The American Po]iticah Science Review, Vol. LXIV -(December 1970),
p. 1046-1048.

A
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e~mp1'r1’ca1 ca;egom’ es by theoretical means. Instead of being a summary ‘of
ad hocbobservatibns, .the theory will aim at disengagfng the logical

skeleton implied in a concrete situation. Chances are that the theory
L%

thus obtained will be of greater scope.

£

. MEmpirical evidence is basic to science, but it is meaningless %
in itself unless interpreted by particular notions about its
attributes, its effects, etc. In fact a large part of the
structure of scientific knowledge is composed of abstractions,
not of empirical evidence - i.e., of ideas about phenomena and
their interrel ations (theories or laws) To say that science .
"is empirical is really to say that the’ court of last resort
[(i.e., of establishing the reliability of any particular
knowledge) is the empirical prediction. But to contend that
science is only, or basically empirical is to invalidly 1imit
its whole theoretical structure."y

Modern explanation is based on logical relations rather than on
antecedent variables leading to an outcome. The emphasis is on a pattern
of relations and facts are_ explainéd by their function in the pattern.
The “explanans" is a principle and the “explanandum" or concrete case is
a2 local illustration of the principle. Several concrete cases can be
deduced from a unique principle. The context of'ana1ysis produces the

= + values of parameters included in the theory. The explanation thus pro-
.- “duced is the "why" rather than the “how" of an observed pattern of
events. The explanation refers to a formal cause embodied in a concrete
situation. It is an explanation by principle - "assuming there are many

levels of explanation, the goal is to reach a final theory."5

4Car‘lo L. Lastrucci, The Scientific Approach (Cambridge,
Shenkman, 1963), p. 30.

5ﬂ\br‘aham Kaplan, The. Conduct of Inguiring (San Francisco,
Chandler Publ. 1964), p. 354. . -

A
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To obtain this new type of explanation, the theorist will
develop models that include which abstract‘ly-concei ved aspect of con-
crete reality is at work, Above the described convergent variableé, the
model must propose that certain aspects of concrete reality alone make
the units of the 1logical system. Only certain aspects of reality are
relevant to a principle - they must be singled out, H‘nked to a
principle, cast 1into a model and then verified by pred{cting the

occurrence of a specific event in a particular context.
2) Theorizing

Therefore, the practical difference with the theorists who con-
centrate upon visible variables, is t\ﬁat axiomatic theorists concentrate
upon proposing and sharpening purely iogical formulations of the case
under study. The task of these theorists is to clarify analytically
conceived sectors of knowledge. The principles thus established will
explain systemic aspects of reality in a most satisfying manner. The
systemic-logical (or structural) formulation wi]l supply useful infor-
mation for the inductive-oriented "explanatory" scientist. General
theor1e§ wi}l add elements of underst;nding in the analysis of particular
situations. They will not replace the inductive analyst who has the
responsibility of bringing together empiricat variables and logicél
theories in the explanation of p.articular occurrences, but t'hey'win

deliver him. from the burdenc@®having to propose general theories out of
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particular case studies. Thus a new layer of ‘explanation would be added
to the current Behavioral tradition-m po]itiga] science. For the
moment the new approach is a logical possibility. Nobody knows if it
could work but logically there are no reasons that prevent its applica-
tion in poHticaI' science. Here are a few reasons why 'an axiomatic
approach should be considered favour"ablyq in the social sciences: first;
“Behavioralism does not pre-suppose positivism from a methodological
paint of view."® Behavior, defined as relations between individuals
does not have to be explained only by descripfion of surrounding vari-
ables. - A social scientist can discover logical principles that will
provide for a deeper exp]gnation than the one obtained by inductive
analysis alone. Patterns of "social and politicé] phenomena do possess
implicitly a rational character that should refer to formal principles.
Oligarchies, groups, social prestigé layers, belief systems, voting
patterns may embody more in teﬁs of integrative processes than an
interaction between empiricaﬂy-co}ntingent factors. Social structures,
social interactions and social trends may be more tr'\~an concrete patterns,
they may also embody Some i’nner operational principle that makes these

structures operate relatively independently from the conscious wish of

SRichard S. Rudner, "Comment: on evolving standard views
-in philsophy of science," American Political Science Review, 1972, Vol.
€6, p. 827.
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the participating individuals. And this leads us to a second argument
that the decisive aspects of poHtics are abstract in character:

"The ob:curity of political things arises in the first instance
from the 'fact that they cannot be observed directly by the
senses. It is simply impossible to perceive the political in
the immediate or direct way that we experience bodies and their
sensible qualities, including our own bodies. - Insofar as
political things have an embodiment, that bodily aspect is
perceptible, has the shapes and qualities that are given to the
senses can always be accounted for as something in themselves,
so that there is no necessity to see them as something else,
something political. We like to speak of observing political
behaviour, but all1 that we can actually perceive with the
senses are motions of 1imbs, facial expressions, articulate
sounds, and artifacts of one sort or another, Strictly speak-
ing, therefore, political things are unobservable things. The
sensible contributes to political knowledge only insofar as it
takes us beyond itself in_one way or another to the unobserv=-
able. Verificationism is caught in this dilemma: if it inter-
prets strictly its principle that politics is an empirical
process, available to physical operations, it can never reach
the political at all, if it interprets the principle loosely
to mean only that the political is somehow inferred from the
sensible, it undermines its theory of meaning and its distinc-
tion between facts” and values.'y

Therefore we can hypothesize that empirical models do not
mirror an objective reality but rather creates it by org"anizing meaning-

ful perceptions imposed on a complex- world, Since Political Reality is

not something givenfto'”ésservation - the models will be successful in
creating shared meanings and perceptions - but they will not be scien-

tific devices - only arbitrary conventions about phenomenal attributes,

7E.F. Miller, ‘“Metaphor and Political Knowledge," American
Political Science Review, Vol. 73 (1-2) (1979), p. 163.
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Models will remain designative devices useful within a shared political
culture but useless as far as scientific hypothesis-testing is concerned.
The mggeis will project an intellectual convention upon the facts but
will not unveil the ultimate relationships between them, Therefore the
task of an axiomatic political scientist will be to furﬂish operational
principles for the abstractly conceived side of politics., Politics is a
second-order reality as it has often been suggested it is the by-product
of a complex social organization'that possesses f;s own grammar, its own
logic so to speak. To consider politics as a reality in itself is a
conventional rather than a theoretical choice because sc%entific 1mpera-’

tives would require at some point that the political system be considered

as the outome of a necessary structure. Politics cannot explain a class

_of objects by a same class of objects, at some point 1n science an object

must be understood as the intersectioq of classes of logical and empiri-
cal propertiés. The abstract aspect of politics which is postulated here
brings us "to a third argument which consisks of the possibility of
discovering inyariant patterns of relations as a basis for an axiomatic

theory of politics:

"A related misconception is the supposition that wide differ-
ences in the specific traits and regularities of behavior mani-
fested in a class of systems exludes the possibiiity that there
s a common pattern of relations underlying these differences,

-

o
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and that the patently dissimilar characteristics of the various
systems cannot therefore be understood in terms of a single
theory about those systems, This supposition usually origin-
ates in a failure to distinguish between the question whether
there is a structure of relations invariant in a class of
systems and capable of being formulated as a comprehensive
theory (even if “in highly abstract terms), and the question
whether the initial conditions appropriate for applying the
theory to &ny one of the systems are uniformly the same in all
the systems. The fact that social processes vary with their
institutional settings, and that the specific uniformities
found to hold in one cuiture are not pervasive in all socie-
ties, does not preclude the possibility that these specific
uniformities are specializations of relational structures
invariant in all! cultures,

For the recognized differences in the ways different societies
are organized and in the modes of behavior occurring in them

may be the consequences, not of incommensurably dissimilar J

patterns of social relations in those societies, but simply of
differences in the specific values of some set of variables
that constitute the elementary components in s structure of
connections common to all the socfeties. However, it is any
man's guess whether a comprehensive social theory of this sort
is destined to remain permanently as a logical but unrealized
possibility. The present discussion, which is not intended to
be an eXxercise in crystal gazing, seeks merely to note a
misconception that arises when this possibility i{is over-
1 ooked."g:

Axiomatic theorizing is therefore a logical possibility of )

doing science in Political Science. Before such a task is realized
ho»iever,v there is a need to assert the nature and the shape of the
abstract structure of politics. For without an *cea on this abstract

pattern, progress will not happen.

8Er‘nest Nagel, "“The Structure of Science,"” in Problems in
the logics of scientific explanation {London, Routledge & Kegan Paul,

1961), p. 462.

s
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B) The Concept of Underlying Causality

Social scientists, being engaged in a discipline where éstab-
1ished axioms, theories, and operational constr\{octs are largely absent
tend to concentrate on defining problems to be solved an}‘ .upon developing
c]assificator)t schemata and producing largely descriptive c\;\s'?‘xstudies.
Théy tend to attribute their failure at building coherent theories to the
complexity of their phenomena. The fault would lie 1in the
pheqomenological character of the object of study rather than in the
method. Blaming the phenomena, however, is not a correct diagnos'isu. The *
reason why political science employs the classical empirical method and
modern physics does not "is not that the disciplines differ inherently,
but, rather that physics 1is more advanced in its epistemology."9
Physics chooses tﬁe analytic method of parameter estimation because its
theoretical constructs have superseded those of classical s;cience which
1imited explanation to measure. ’

Modern science method as exemplified in contemporary theoreti-
cal physics adds the following dimensions as necessary features of
scient%fi?z "éxplanation:

e Causal (rational) laws are privileged as an instrument to
explain empirical laws and to distinguish between them which is

the main causal agent in a situation where many empirical laws
are involved simultaneously.

9P.H. Melanson, .Political Science and Political Knowledge
(Washington, D.C., Public Affairs Press, 1975}, p. 96. ]
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¢ Hidden occurrences and non-occurrences are considered as im-
portant or even more important for explanation than visible

occurrences.

e A clear distinction is made between the world as an empirical
structure and the same world as an analytic structure. In the
latter case, the empirical structure of the visible world is
considered as a function of the underlying analytic reality.
Events can thus be explained as the results of underground
shifts rather than as the results of changes 1in the visible
contexts.

1) The Necessity of Causal Laws According to John Stuart Mill

In his world renowned book, A System of Logic,l0 Mif

devotes more than two hundred pages to arguments in support of the 1i£a
that empirical uniformities in social science do not constitute science
§1nce a supplementary causal explanation must be given for them,  The
empirical law (or stable relationship) must be “con;/erted into a scien-
tific theorgm by deducing it a priori from theoretical principles. Mill

calls this procedure the inverse deductive method of analysis. ,For Mill

. the essence of scientific theorizing lies in the ability to make a

distinction between an empirical law and the causal law it embodies.
According to Mill a non-occurrence may still be an occurrence since the

causal law it embodies may command an event not to occur:

1050hn  Stuart Mill, A System of Logic (London, George
Routledge and Sons, 1866).
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"1t is obvious that we cannot expect to find the law of a tend-
ency, by an induction from cases in which the -tendency is
counteracted. The laws of motion could never have been brought
to light from the observation of bodies kept at rest by the
equilibrium of opposing forces. Even where the tendency is
not, in the-ordinary sense of the word, counteracted, but only
modified by having its effects compounded with the effects
arising from some other tendency or tendencies, we are still in
an unfavourable position for tracing, by means of such cases,
the law of the tendency itself, It would have been difficult
y to discover the law that every body in motion tends to continue
moving in a straight line, by an induction from instances in
which the motion is deflected into a curve, by being compounded
with the effect of an accelerating force. Notwithstanding the
resources afforded in this description of cases by the Method
of Concomitant Variations, the- principles of a judicious
experimentation prescribe that the law of each of the tenden-
cles should be studied, if possible in cases 1in which that
tendency operates alone, or in combination with no agencies but
those of which the effect can, from previous knowledge, be cal-
culated and allowed for, Accordingly, in the cases, unhappily
very numerous and important, in which the causes do not suffer
themselves to be separated and observed apart, there is much
difficulty in laying down, with due certainty, the inductive
foundation necessary to support the deductive method."y;

Implicit in Mill's whole argument 1s.the idea that empirical
structures may be functionally equivalent or that the same structure may
be functionally different over time or in a different context. The task
then is not to assert the;e differences by contextual explanations but
rather to substitute an analytic structure. to the empirical ‘str'ucture as
the 1invariant rational cause of & specific function: the empirical

structure is only the occasion for the manifestation of a more profound

rational cause. As long as this distinction is not made, empirical

Mipig., p. 510.



P

. 145

generalizations remain almost educated guesses since they are tying
together on equal footing different sorts of variables the parameters of

which remain upknown: y

"An Empirical Law (it will be remembered) is a uniformity,
whether of succession or of coexistence, which holds true 1n
all instances within our 1imits of observation, but is not of a
nature to afford any assurance that it would hold beyond those
limits; either because the consequent is not really the effect
of the antecedent, but forms part along with it of a chain of
effects, flowing from prior causes not yet ascertained; or ¢
because there 1is ground to believe that the sequence (though a
case of causation) is resolvable into simpler sequences, and,
depending therefore upon a concurrence of several natural
agencies, 1s exposed to an unknown multitude of possibilities
of counteraction, In other words, an empirical law is a

- generalization, of which, not content with finding it true, we
are obliged to ask, why is it true? knowing that its truth is
not absolute, but depends upon some more general conditions,
and that it can only be relied on in so far as there is ground
of assurance that those conditions are realized."j)

The observation of a stable reélationship does not give a reason
why such a relationship should exist. It is implied: therefore that an
empirical Tlaw is not an ultimate law. The empirical law must be

accoOunted for strictly by logical means. The relationship must embody a

* principle distinct from the variation of surrounding conditions (which

are only the occasion for the manifestation of the principle). There
must be an internal necessity to the relationship beyond the fact of its
empirical occurrence. This principle 1is the ultimate cause and the
ultimate why of an empirical law. The periodical return of p]ane’és.

comets and eclipses in astronomy are explained by empirical laws which |

121444, , p. 519,
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are themselves explained by the sbperior laws of asFrophysics -= the
latter science is similar to the former except for the fact that it
embodies logical causal 1laws beyond the mere observation of stable
cycles. By definition a directly visible pattern will always correspond
to an underlying analytic structure made up of causal laws. By deduction
from causal laws, the empirical laws can be predicted as necessary conse-
quences. These predicted (or deduced‘) empirical laws ‘become derivative
laws, that is, a law obtained by the exact combination of causal laws and
empirical laws: meteorology, for example, is afombination of exact
physical laws with weather conditions, By adding causal laws to empiri-
cal conditions, prediction becomes possible by deduction (rather than as
a result of inductive generalization),

In an empirical law, the different causal laws that may be at
work remain hidden and unknown. Therefore in true logic the generaliza-
tion of an empirical law does not say when and why the relationship will
cease to hold. Since we do not know why the relationship exists we have
no right to believe that the relationship will still exist in another
time or place where similar conditions will exist. "Empirical laws,
therefore, can.only be held true within the limits of time and place in
which they have been found true by obse;'vation."13 Stable relation-
siﬁps therefor—e constitute scientific laws of a very weak kind since the

essential reason for the existence of the relationship is not asserted.

" Bipig., p. 301,
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Any empirical law suffers exceedingly large exceptions that severely
diminish its explanatory power: that progress Jleads to democracy and
non-ideological’ poh‘ticAs is an empirical law thai_does not apply too well
outside western developed countries -- like any other empirical law it is
a superficial correlation that lacks a substantive” cause. The law of
political development is therefore not .a real scientific law since it
does not embody any inner necessary cause. |

In fact particular forms ;f government and social arrangements
are the resqlts of countless causes and occurrences. To assume one
class of 1influencing circumstances to be the paramoun£ rulers of
phenomena is somewhat to fall 1nt; the trap of reification where a;w end
product is taken as the cause of the process. The empirical law is
always the consequence of very ;:omplex causes and when these causes are
not asserted, the cases where empirical law will apply remain lipited.

The real scientific truths, then, are not made up of empirical laws, but

= 7of the causal laws which explain them,

2) The Underlying Structure of Social Reality
The search for causal laws necessarily brings the researcher tg
the concept of hidden variables. Since the empirical relations that y&.
see cannot be considered as ultimate causal agents, then the ultimate
cause of po”t’itical events 1s unseen and can be discovered only by

indirect evidence from the conceptualization of visible facts as symptoms
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of the underlying strcuture. The ﬁnderlying structure may have (by
hypothesis) characteristics very different from tl)ose observed at the-
visible level of real-ity. The fact that many far-reaching political
decisions do not appear on the political agenda is also.a good scientific
argument : qctuaﬂy political upper é&lites can be engaged in unseen
battles 1invelving the control of the underlying structure: uclassified
data usually being unavailable to political scieqce, some of the most
important aspects of po'l itics are simply missed.

/ : Therefore the Behavioural postulate that> "politics is what
we see" constitutes a very vulnerable point for empiri.ca1 political
science.14 The restriction of pol itics to visible dinstitutions and
behaviour is scientifi cz:Hf’ sel f-defeating -- twhe causal laws never lie
in the superficial empirical layer of.reaHt)i.

Therefore the argument is that scientifically, sociologically

and Bo]iticaﬂy a distinction must be established between the visible

—

concrete structures which are increasingly irrelevant as a source of
explanation and the analytic underlying structures which are increasingly
important not only as a source for tr;e existence of the visible upper-
structure but also as a source for direct political &ecisions. The
complexity of modern politics forces both the politician and the politi-

-~

cal scientist to seek solutions in the deep structure of eventg.

141.‘indb1oom,, Charles, E., “Another‘ State of Mind," American
Political Science Review, Vol. 76, (March 1982), p. 15.
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Ironicaﬁﬂy enough Karl Marx was the first scholar to have ever
made any such d'i"stinct:"i on, Coinpared to modern-day Marxists who are mere
leftists having no valid scientific traimgg, Marx displayed a surprising
c’levernéss about the distinction to be made concerning the object of
study of social science; he refused any science that would not make the
distinction between the visible structure and the underlying structure of
events. For Marx triere_,vwere.no raw ,fa‘cts. Facts always depended upon.
somefhing more’ fundamental. In a letter to Kugelmann da;ted 11 July 1868,
Marx said: ﬁ «

“There it will be seen how the economist's way of looking at
things arises, namely, because it is only the immediate pheno- - _
menal form of these relations that is reflected in their brains.

and not their inner connection, Incidentally, if the latter

were the case, what need would there be of science?’s

In other words empiricists stick empistemologically to the
empirical. For them, appearance constitutes "the facts." According to
Marx, if we could perceive the intrinsic and essential connecti‘t;n betwéen
things, there would be no need for science. Empirical knowledge sticks
to appearance as if it were the ulitmate there is to know. Marx, him-
self, therefore proposed that the object of social science should consi;t*
of the under1y1ng socio-economic structure of reality as distinct from

the directly visible structure (his theory, however, is one of many

possible models of that infrastructure). In Value, Price and Profit

(1865), Marx denjed that empirical evidence gives us knowledge of reality

as it is:

' 5. Marx and F. Engels, Selected Correspondence: 1844-1895..
(3rd rev. ed., Moscow: Frogress Publishers, 1975), p. ‘179,

1
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"To explain, therefore, the general nature of profits, you must
start from the theorem that, on an average, commodities are
sold at their real values,’ and that profits are derived from
selling them at their values, that is, in proportion to the
quantity of labour realised in them, If you cannot explain
profit upon this supposition, you cannot explain it at all.
This seems paradox and contrary to everyday observation, It is
also paradox that the earth moves round thesun, and that water
consists of two highly inflammable gases. Scientific truth is
always paradox, 1f judged by everyday experience, which
catches only the delusive appearance of things."jg

This choice is between an analytic concept of science on the
~ one end (where events are epiphenomena of underlying deterministic
structures) and the empiricist concept of science where facts interact,
mechanically. Marx believed that deep causal laws were to be preferred
;ven if they contradicted experiment based on appearance. In Chapter 11
of Book I of Capital, Marx adds:

“Economy which, indeed, 'has really learnt nothing,' ko2re as
everywhere sticks to appeararnces in opposition to the l1avi which
regulates and explains them, In opposition to Spinoza, it

believes that 'ignorance is a sufficient reason.'";y
In his CCPRE (1859) Marx still insists on the necessity to go

beyond empiricism and into the deeper layers of reality:

\
"Although encompassed by this ibourgenis horizon, Ricardo ana-
lyses bouregois economy, whose deeper layers differ essentially
from its surface appearances, with sucQ theoretical acumen that
Lord Brougham could say of him: ‘Mr, Ricardo seemed as if he
had dropped from another planet.'"ig

-
e

. 16K. Ma;‘x, Wage-lLabour and Capital and Value, Price and
Profit. (New York: International Publishers, 1976}, p. 36-37.

17K. Marx, Capital. A Critique of Political Economy. (New
York: International Publishers, 1967), Vol. I, p. 307/.

1,8K. Marx, A Contribution to the Critique of Political
Economy. (New York: InternationaT PubTishers, T970), p. 60-6T.
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According to Marx, Empiricism is “thingism" -- it cannot make
t’he distinction between mechanical interaction and essential analytic
relationships. Einstein would have said the sair;e thing about time and
space which are separated on the surface but essentially linked 1in
analytic terms.

Therefore the analytic structure of society should be the key

("ff politics. By the term analytic structure is meant any set of theoriz-

.
™~

able concepts whose novements might plausibly be thought to determine the
more or less anarchic contingencies of visible political events. Any
event may be taken» as exemplifying a" principle and political events may
be scientifically understood as reflecting a conflict of hidden prin-
ciples whose structure is ofua deep rational order. Political life
becomes a distorted reflection of underlying tensions that should become
the new obJ:ect of study of an advanced science of politics. The analytic
structure becomes the determinant of political processes. The analytic
structure is the new key to po]iti;al knowledge. The underlying struc-
turé is not necessarily the socio-economic structure, it is not simply
something that stands there passively beneath tlz\e surface of society, it
is a dymamic pattern from which both the socio-economic structure and the
visible events are by-products. Marx was totally wrong to stop his

research at the first underlying structure he (met‘, he should have gone

deeper and reached a completely axiomatic type of explanation behind what
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he perceived to be an irreductible class struggle. Marx committed the
error of making his basic principle dependent upon empirical circum-
stances and therefore confused himself at a higher level, analytic and
the empirical structures.*.

Empiricism is therefore a branch of traditional ‘rather than
modern science. The very separateness of the facts exists only at the
phenomenal 1e'Ve], not at the structural level which exists beneath the
facts and determines them. Therefore the process of accumulating facts
is a pointless activity in itself since the facts are technically
symptoms of an unseeﬁ structure: they do not exist by themselves.

The illusion is to believe that facts exist by themselves and

that mathematics are at best an heuristic instrument that will correlate .,

the facts among themse]ves in probability statements. The search for
scientific laws that will explain the ﬂfécts as the cause of other facts
in an infinite chain of regreésive factcrs is an impossible task and the
only way to do science beyond the fluid conﬁngency of the facts is to
adopt a new concept of reality, precisely the one developed in modern

-

theoretical physics.

Science explains the occurrence of events by logical nec;assity
while empiricism is forced to imagine unprovable attributes referring to
an ;maginar_y substance of the facts. Empiricism does not seek invariant

principles correctly since it 1'ooks, for them among contingent facts.

*Formal symmetry of action is the explanation of conflict,
there is no need to subordinate this _ property to phenomenal character-
istics as final motives.

.
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C) The Political System
1) Ratfonal Causality is Distinct from Empirical Causality

When we reach the idea that present-day political science is
implementing a method similar to nineteenth century physics, we can ask
ourselves 1if the new paradigm created by theoretical physics could not
also be applied in the domain of the social sciences. Hendo not think of
borrowing the lews and mathematical techniques but 'more simply of borrow-
ing the new concept of reality and hypothesf;s formulation developed so
far in theoretical physics. The greatest ins;ght of the present stage of
the evolution of knowledge (since the 1880s) 1s that if data do not fit
the qa::cepted. everyday organization of reality, then it is necessary to
reorder and reorganize the concept of reality from which the data came,
so that they do fit it, do behave fr\eaningfully within it, Facts that do
not seem ‘to correspond to common sense rationality, facts that are para-
doxical from an empiricgl perspective (for example the non-additionality
of the .speed of light) or facts that cannot be explained by previous
changes in the pre-conditions of an occurrence (or an experiment) lead to
2 situation where the theory ,correspond‘lng to these facts transcend the
format of conventional definition of reality. Most scientists would
probably agrée that the concept of re:a]ity must only be changed in the
realm in which the data are not lawful (quantum and relativity theories),
and kept 1in the realms in which they are lawful but Einstein offers

another solution: that the reality perceived by human senses is only
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2 particular case of a more general reality that cannot be perceived but
_that can be discovered analyticaly. Between the two realities therefore
rules of correspondence are possible. Thus in Einstein's reality where
.the speed of light is a basic constant, the perceived reality is moving
at low speed where it conforms to a mechanical type of rationality.
According to Einstein, we cannot 1imit science to the visible reality
since it is (g)':nly a particu]a'r instance of a more fundamental type of

rational ‘l'ty.

"Since, however, sense perception only gives information of
this external world or of "physical reality" indirectly, we can
only grasp the latter by speculative means. It follows from
this that our notions of physical reality can never be final.
We must always be ready to change these notions - that is to
say, the axiomatic sub-structure of physics - in order to do
justice to perceived facts 1in the most logically perfect way.
Actually a glance at the development of physics shows that it
has undergone far-reaching changes in the course of time.

The greatest change 1in the axiomatic sub-structure of
. physics - in other words, of our conception of the structure
of reality - since Newton laid the foundation of theoretical
physics was brought about by Faraday's and Clerk Maxwell's
work on electromagnetic phenomena."jq

The rationale for the introduction of the analytic method in
\science, therefore, 15 not as much made to compensate the limitations of
the empirical method as it is to offer a larger picture of reality
within which both the unexpected as well as the expected phenomena do
make sense according to more ‘f‘,'ganamental laws than the empirical ones.
In fact .the laws can even explain empirical laws as a particular

application of a larger principle. The advantage of this method is

1gAlbert Einstein, Essays in Science (New York, Philoso-
phical Library, 1934), p. 40.
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immediately given: it gives a much enlarged picture of scientific
rationality and considers both exceptional and normal occurrences on ap
equal footing as the outcome of the variation of the ssme parameters
within a general theory.

In a sense the Einsteinian scientific revolution is similar to
the Galilean revolution except that it deals with the concept of reality
instead of the solar system, In both cases the reality perceived by
human senses is con_sidered to be incomplete and rationally unjustified.
Even if ear{th had been the center of the universe, it would ndt have ‘pré-
vided for a reason why it was there in the first place. Not only do our
senses deceive us but the order the‘y describe is rather short on rational
justification for its own existence. It is not because we describe cor-
rectly a visible order that we give a rational justification for that
order. The analytic method is trying to compensate both these shortcom-
ings by provid\mg a model of the world based on a rational logic that
serves as a pre-requisite for the existence of the world we see and that
serves at the same time as a corrector of our Hﬁiteg sense impressions,

Analytic science seeks to go beyond sense impression in order
to give an image of the inner structure of things in logical terms.' In
that sense it constradicts the "hard evidence of facts" and substitutes
in its place an abstract sub-structure. Let's take an example: a
realistic model of a table would describe all its features ‘cogrr‘ecﬂ_y; it
may be built of wood, have a certain shape, weight, co]r;ur, etc. ete.,

but this type of evidence would completely overlook the fact that this

B



—

156

substance is also made of molecules, atoms, particles, systems of waves,
that it corresponds to geometrical laws, etc. etc. - 1in other words our
explanation of reality can take two entirely different directions - in
the first case the table 1is considered as a final datum while in the
second case it is considered as the embodiment of abstract laws that
differ markedly from the appearance of a substance described empi ricaily.
The empirical order then is not a final order, it is more precisely thé

super-structure of an”abstract infra-structure. There 1is no reason to
N

.. believe that empirical order takes into account the abstract sub-struc-

ture of things since we are dealing here with two different realities and
two different sets of explanations that ca‘n be deriv’ed from observation,
0f course the empirical thinker will recognize the existence of atoms,
abstract laws and hidden variables but' he will not recognize them as
being of a different order than the features he sees - in which case he
is not' taking full advantage of the epistemological distinctions intro-
duced by theoretical phxsic's. By overlooking the possibility of an
abstract rationality cont'roHingq the world, he shuts himself from the
possibility of finding a global model for this rationality. At.best he
will find only limited abstract laws.
2) Making a Distinc't‘lon E(etween Apparent and Abstract Order of
Politics }
These cbnsiderations lead us to two problems; one methodo-
logical and the second r(as far as the soéial sciences are concerned)

conceptual, If we accept the possibility of a dual nature of rationality
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(abstract and empirical), then how are we going to distinguish between

the two? The dual nature of reality introduced by theoretical physics
leads us to a new concept of the realgty we see, The reality we see is
at the same time a symptom of the underiying abstract reality and a Qﬁ%k
of this reality. It is a mix of empirical and abstract interactions and
perhaps the concept of interface would be appropriate to describe the-
perceived reality. A soundi‘for example, has a certain tone, force and
direction (the doppler effect for example) but it is also a system of
wa;es. How are we going to distinguish between the empirical and analy-
tic structures of things? Assuming that we are interested in doing so,
the history of science gives us some indications. To cut short two
things are necessary to make an analytic discovery. First, it takes an
unsuspected occurrence that contradicts a principle estabijshed empiri-
cally and second, this surprising occurrence is exp161ned as being the
result of an unseen structure that can be isolated either by experimental
proce&ures (for example Lavoisier destroyed the phlogiston theory between
1772 and 1777 by showing that combustion took something from air rather
than adding something - phlogiston - fo air) or by analytic procedures
(Galileo, Einstein) in which the unseen structure (the solarisystem and
the space-time continuum) is deduced 1in logical terms as rendering
justice to certain odd occurrences on -a result of an organization of
space more complex than one\pouid observe directly. In those cases the
inner structure of the elementg involved in the odd occurences serves as
a logical explanation that supersedes a previously established empirical

generalization.
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OQur second problem is conceptual. How are we going to define
human behaviour in order to make it amenable to analytic theorizing? Our
mental testing could involve three components., First, in an attempt to
emulate Galileo, let us assume for a moment that our belief in the
creation of & technical society is the equivalent of the ear&g as the
center of universe theory. In this case as in the case of Galileo, the
world is perceived by us more or less as ranging from a developed center (“
(the democratic industrialized countries) to an underdeveloped periphery
(the developing countries) moving slowly towards the center. This pers-
pective (the modernization theory) describes correctly the apparent
position of political systems on a scale of modern development but fails
on two major counts: first, it does not explain rationally why the demo-
cratic industrial systems have organized the we;y they did in the first
place (the concept of evolution is descriptive rather than structural-
rational) and second, the theory does not explain some very odd occur-
rences along the road to mod‘ernization Tike fascism, revolutions,
guerrillas and irrationality under all its forms. To say that these
occurrences are deviant cases does not give a why for this deviance. So
our hypothesis could be that the implicit belief in an empirical order
held by political science is based more on the apparent evolution of the
systems than on a profound evaluation of their inner dynamics. The
repeated violence experimented all around the world should provide a clue
as to th;e limits of the model -~ after all the modern tehnical socliety

could be considered itself as a deviant case in terms of numbers: only

-
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30% ‘of human beings living in a modern environment. Even eridly
modernizing societies such as Iran have erupted into revolutign -
modernization may be more an apparent than a real path.

. ‘ If our scepticism is correct, then we‘coﬁld expand the argument
by éaying that our very conceptions of society and man are also more
apparent than real, democracy tells us 1little aﬁbut the "structural
dynamics of society and even the concept of "man" tells us very little
about the inner structure of that pillar - concept of social science,
Qur concepts are much more cultural norms than scientific elements. As
in the case of the earth as center of the cosmos tﬁeory, are we not
defending a certain value systegsat the expense of deep science? Are we
not defending an apparent order at the expense of a true understanding of
po1itic$1 dynamics that would place scientific explanation beyond good
and evil? Are we not'defending a social convention, a normative order as
being a scientific order? Are we not defending an ideal type instead of

making deep theorizing? .

Our second element would be the finding of an unexpected occur-
rence, In fact there exist many political surprises around the globe
that cannot be explained too easily from the standard modernizing pers-
pective, &olitical irrationality is obviously a case 1n which we could
sustain‘ the hypothesis that the observed occurrences cannot pe fully
explained by the existence -of empirical pre-conditions. Fascism for
example is an highly unexpected occurrence - why did Hitler kill so many

-

people when he did not need to do so? The concept that he was crazy is a
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too easy one: what does being crazy mean? Again a moral judgment
replaces a rational-structural explanation. )The recent revolution in
Iran is also a strange occurrence, si'nce the country was modermizing very
fast - then how can we ‘éxplain such a strange phenomenon as Islamic
revo'lut;ion? And finally how ‘can we explain the successes of eonmun'irsm?
For a deviant form of modernization, let l;S re::ognize that it is a
"surprising'l_y enduring one. We can therefore sustain the idea that the
political evolution of the world is full of occurrénces that cannot be
explained by a change in the conditions of action - modern societies like
the backward ones can also move along a path that has nothing to do with
the modernization theory. ‘

Our third element is that maybe we should explain the unsuspec-
ted political developments as the outcome of un~recogn‘lzed properties of
the political structure that have not much to do with modernization. We
could in fact build a theory within.which both the normal modern society
and the irrational poHt%ca] movement would make sense as a result of a
simple variation in the parameters of unrecognized properties of the sys--
tem. Let us suppose for a moment that society is an abstract structure
that can equally push in the direction of democracy or anythiﬁg else,

Therefore analytic theorizing is not 1impossible in social
science provided that we are ready for a moment to make a distinction
between an apparent order of -things and an underlying structure of a
different nature 'ghat would serve as a kind of remote control for the

events we see, The task of an analytic political science would be the
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unveiling of this abstract infrastructure rendered plausible by the exis-
tence of unexplainable occurrences. The danger here is to explain away
the unsuspected occurrences ‘as the result of one element in the context -
this is a reductionist type of explanation that never solves the problem
entirely. To explain Nazism for example as the result qf the German
culture is completely false. An inquiry into racism during the first
half of this century would reveal that most developed countries had
strong racist ideological features that were discarded after 1939, The
explanation can be sought elsewhere. ’

To summarize our argument therefore, we believe that behaviou-
ralism, by focusing attention on the apparent political order, is
mﬁsconstructing the difficulty of explaining politics. The solution, as

offered in more advanced sciences, may reside in the unveiling of an

abstract sub-structure of the political reality.

3) The Difficulty of Acceptingz.a New Type of Rationality

A narrow definition of reality may now be hampering the
progress of social science and even science in general. The sources from \
which a field grew may remain within {t as an undefined core of assump-
tions that may still define what is real and true. When new data contra-
dict these beliefs, a basic conflict may develop. There is great diffi-
culty in recognizing and organizihg the new problems within a paradigﬁ
that believes that solutions will be found simply by doing a little bit

more research. In fact the problem Yay at the core of our conception of

*,,mr\ ) }
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science as a simple description of a mechanical type of order. Such an

order may just be a mere appearance and we are not going very far by
analyzing it.

The basis of our science goe‘s back some centuries when every-
body believed in an orderel cosmos made by a rational God. The world was
therefore rational and the task of science was to understand the rational
structure of the universe. All things were made the same way and there
was one rationality governing everything. . A1l phenomena in the world
could be understood in consistent terms and followed consistent Taws
accessible to observation. Everything from particles to planets and from
human behavior to machines could \be understood in its terms. Widening
this \simple understanding was the work of s-cience. There was no room for
exceptions from the laws of reality. Thi's concept of one !}ationality was
closely associated with the vi/sibie behaviour of things/. Things could be
coimted, added or subtracted since the universe was made of a finite list
of things. By quantifying da&ta, a s'c‘ience proved to be a mature form of
knowledge. Everything could be seen and touched - what could not did not
exist. All things were interacting'mechanicany with events and calises
being contingent the ones to the others. The 'state of the system at
one moment led to the state of the system ati the next moment - the
present events being the causes of the next events. The whole of reality
became predictable if w;e described the causes and the conditions of )
action accurately. Everything in the& world could be explained along

mechanical push-pull lines and the cosmos itself was a giant clockwork.
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Understanding meant that every occurrence could be visualized or pictured
by simple ané\ogy. Inductive generalization was in fact a universal law

since there was no difference in rationality from one occurrence to

“myriads of~occurrenges. The relativity of contexts of observation, the

entropy of observgd relationships Laused by the addition of secondary
factors over time w:eél;e not considered 1mpo;'tant. Typology was not
different from theory and the inner structure of things was identical
with their apparent features.

It first became cf“ear to scientists that the assumptions that
all phenomena could be visualized and explained by _mechap‘ical modexiwas
finally questioned by the work of James Clerk Naxwelf and the development
of the concept of field in' physics. ,From a universe made of material
points, the physical reality came to be represented as continuous fields,
not mgchanicacﬂy explainable. It has not béen clearly understood that
this change meant the full and complete collapse of the system of one

rationality ruling the entire universe. This new understanding however

- has rematned curiously localized in theoretical physics - in other scien-
\ .

tific disciplines the belief in one rationality is still-strong. Against
this belief that everything that is, is real in t"he same sense and
follows consistent laws, 12 Bitted the knowledge that many daﬁa cannot be
fitted into the same rational system that described so well what happened
\i\n the visible realm of experiment. In modern science the new data point

to the existence of a larger reality that must be understood in a new

manner. The pre-conditions of action ceased- fo Jbe the only conditiaps of

-4
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action“and new elements were introduced. By analogy social behaviour
cannot be- .Hmited )to pre-conditions of action but displays also some
features tﬁat c;m be attributed to the ex'lsutence of a hidden sub-struc-
ture. This new 1'nfprastr'utura1 rationaﬁty; is however not easy to be
observed in séci,al science.

| \It is very difficult to accept the fact that there is more than
-one valid way in which the world works and that different degrees of
abstraction are necessary to qiscover these ways. This shaping of reali-
ty by hidden variables is a process that wmay stand at considerable
variance from our usual ways of defining reality and society. That there
may be more than one "real" reality is a concept bordéring on the impos-
sible. Nevertheless, very o\ften, if we scientifical‘l_y follow the data
" and their implications, our glder theories must be abandoned. A consis-
tent pursuit of -classical science forces a transformation in the very
heart of that science when we meet new data and problems that do not
c;rregpond to our definition of a clockwork rationality. Science today,
both in physics™ and in thé social sciences, has brought us to such a
turning point, Science becomes effectively anew when the search for
“first causes" and "forces" supersedes & type of scientific research
centered purely on the visible order of things. Each field of science
should go through similar stages. Modern science is characterized by 2
rejection- of common sense explanation and by the 'systematization of
knowﬁedge in geometrical forms. The great discovery of theoretical

physics 1is that everything is linked and is therefore amenable to a
B {
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global model. There exists a limited continuity between prescientific
knowledge (apparent order of things) and science (deep order of things).

The transition is made difficult by conceptual obstacles which must be

overcome, ‘ '
¢

4) Disengaging the Two Intertwined Rationalities of Politics

An understanding may gradually develop among social scien-’

tists that the organization of reality we are using - that of Western
“common sense" and 19th-ceﬁtur_y physics - is not the only one possible.
As we begin to comprehend that theoretical physics '1's using several
different organizations of reality to deal with different kinds of data,
we may be tempted to use one of the constructions, of reality devised by
theoretical physics directly as a conceptuat scheme: In German political
science for example, the concept of a social fieid cttempts directly a
ldescription of society with the aid of sociograms displaying certain
relational properties. But in so doing, we still miss a major poi‘nt:

that the reality we are studying is an interface made of abstract and

empirical reality simultaneously. There is no advantage of applying an

abstract concept such as the field directly on empirical data - it will
not lead us to a distinction between the abstract and the empirical
component of political reality. Instead we must attempt a redefinition
of political reality as being both the result of abstract andlempi rical
forces in an attemp£ to distinguish the two analytically. The model

proposed in such a case is the.model of the visible reality considered as

»n
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an interface between two different sets of laws - it 1is not a final
theory, it is only a transition theory that would redefine reality in a
manner where analytical laws could be abstracted from the model. We
could find an equivalent of this transitory step in what could have been
the conceptual scheme used by Einstein before he discovered relativity in
1905: a universe conceived as a tensor field into which things were
inertial systems moving along lines provided by non-Eiclidean geometry.
Riemannian geometry'was the model used by Einstein to combine the prope-
rties of the tensor field with visible data. In the absence of such a
model, Einstein could not have been led to the discovery of relativity.
In a similar fashion, it is ir'npossible to éttempt analytic theorizing in
the social sciences without first attempting the definition of an inter-
face modé] of the political system. The second part of this- &issertation,

consists precisely of the search for such an interface model that should

oserve as a transition between the empirical order we describe presently

and the analytical laws that should exist in the domain of political
science.

Analytic explanation is based on logical relations rather than
on initial conditions of action. The emphasis is on the structure, on a
pattern and on facts as functions of‘that pattern rather thankon facts
considered as the basis of the’l';(a‘v}c’iona] order. The ;xp]anation is tl:le
result of a unified system. The system is awlogi’/éf;l structure rather
than a systemic typology. Assuming we are looking for @ deep cad¥&:for

events we observe, the model must be refined until an invariant Jlaw

emerges, Causal relations must serve as a rule of logic between the

~
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axjoms. Within that perspective the real goal of the political system
may differ from”the apparent goal which is to maintain ftself. The
substantive goal of the system may possibly lead equally to progress or
catastrophe by the application of the same logic to different patterns of
circumstances. In that sense there is no such thing as good or bad
political system and probably no such thing as collective moral .responsi-
bility - both the political system and the behaviour of individuals would
react to hidden causes that escape direct human awareness as well as
their capacity to handle such situations. The real test of the political
system is its’g‘e]ative capacity to handle an unseen structure that
determines both the events we see and the political system itself. In
~other ‘words filman beings have very/little influence on the evolution of
the political system which obeys laws that are presently beyond reach.
Dealing with something abstract and hard to conceive, the axio-

matic theory will acquire a special char?cter since its basis will
apparently be less clear than in an empirical theory.

"Any scientific theory méy be conceived of as consisting of an

uninterpreted, deductively developed system and on an intefpre-

tation which confers empirical import upon the terms and

sentences of the latter."sg

However, something more must define the terms 1if they are

undetermined - they will. be defined by the logical validity of their

assumptions. - 0

20Carl G. Hempel, Fundamentals of Concept. Formation in
Empirical Science (Chicago, University of Chicago Press, 1952), p. 34.

A
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In the creation of our interface axiomatic conceptual scheme,

certain concepts must be brought together in a manner forming a logical
pattern from which deductions encompassing a great number of empirically
ocbservable occurrences are possible. The model is made of a combination
of these assumptions. The question at this point is: where to we start?
If there are no interface models in the social sciences, the job of
creating one seems almost impossible. As we have said we are look1ngb1for
the 1nnér necessary logic of political occurrences and a possib]e
" starting point for our model could be provided by an enlargement of. the
assumptions of cer%ain political theories. By expanding the concepts $So
that they seem to fit an inner necessity, we obtain a new picture of the
political system that could poss"lb]y support analytic theorizing. Many
assumptions proposed by already existing 'theor1es are surpr1§ingly close
to what we are looking for (a global logical model of all interactions in
the political system) except tr;at our own version of the theory will be

based on a different set of pos.ulates.

Concl us:lon

- Axiomatic theories bring with them a new paradigm in the social

sciences, By defining observable reality as the by-product of an under- -

lying structure, a new conception of the political system, of method and
of scientific knowledge becomes possible. The axiomatic method is more

than an ordinary method that would reorder facts according to a model.

Fad

\

L

7



169

It §s also a method capable of producing scientific revoluﬂtions. The
major ta.sk of the axiomatic method being a redefinition of observed
reality, the method has a paradigmatic function that has no counterpart
in the empirical method. Kuhn gave an historical account of scientific
revolutions by describing them as changes 1in analytic structures -
however, he never explained the mechanism of these changes.

The conception of -political occurrences as being deyi‘\?‘é&\trom
two dimensic;ns of the political system - a rational and an empirical one
- constitutes a scientific revolution. By postulating the existence of
ar; underlying necessity amenable to representatio;ﬁf in terms of invariant
relations we should be able to predict occurrences by the interplay of
this concealed mechanism with visible empirical factors as observed in

tﬁe political system. \rhe new rationale is that the visible system -

being an end result rather- than a causal system 1s there only as a

carrier of visible variables that have a function within thé hypothetical

underlying structure. When the shape and the dynamics of this structure
are discovered with the help of axiomatic method, prediction by necessary

deduction will become possible.

0
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CHAPTER V
PRE-AXIOMATIC CONCEPTUAL SCHEMES IN POLITICAL SCIENCE

Introdycti on

Conditions that have led to the emergence of axiomatic theo-
rizing in modern physics do not exist to the same extent in political
sc(g\ence. In phy%'ics the combination of new facts (among others the
Brownian motion and the non-additionality of the speed of light) combinéd
with the creation %of non-Eucl idean geometrics and the development of
vector fields for the study of electro-magnetic phenomena led to the
idea that the core of observable reality was made up of relational
patterns that could be understood only in terms of formal logic. Modern
physics, based as it is on Riemannian geodesics and quantic isotopic
spins 1s in fact a physics of fgrmal properties of speed and formal
constituents of atoms. In this analytic physics empirical occurrences
are mediating variables between abstract structures conceived as the
uitimate logical cause of events. The new science is made up of models
of 'reath that consider anthropomorphic and positivist knowledge
as a Jdocal adaptation of a more abrstract and more coherent form of
knowl edge,

In other words the axiomatic method deals with abstract

organi zation of reality 1in terms specific to this organization.
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_’By ) doing‘the axiomatic theorist claims he can t;hveil the necessary
causes of Jévents in contrast with contingent (and therefore parﬂ_y
accidental) causality found in visible factors surrounding an occurrence.
The axiomatic theorist claims that an empirical ap;;roach is incapable of
establishing an infinite regression 1in the factors bearing on visible
occurrences. Not on]_); because he does not possess enough information,
not only because the number of variables involved could become consider-
able but simply because of the constant interference of secohdary factors
that add for a measure of uncontrollable spuriousness in any attempt to
reach essential causality by sheer emp1r1AcaT means .

"In comparison with modern physics researchers, political

“scientists have not reached the same level of sel f—consc'iouness in their

evaluation of theé phenomenal character of visible factors. Despite the

existence of certain political events almost unexplainable in empirical
terms (by definition extreme violence may be termed as unnecessary in
empirical terms) there has been a general disinterest in trying to
explain these facts as the by-product of formai patterns of the political
reality. Anthropomorphic exp]anatiogs have been preferred. BRut these
e“xplanations have to be exp]aine.d/ themselves, to explain odd political
behaviour by irrationality does ;ot explain ‘rrationality and therefore
the onus of the burqen is shifted c;ne step further. The relative
absence of formal models that cbou1d be fitted with poh’t1c€ﬂ occur-

rences axcuses up to a certain extent the lack of effort shown by the

social sciences in the direction of building essential formal theories.

e
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_Also the underdevelopment of structural analyses that would establish

invariant relations between the different structures supporting politics
(demographic, economic, technical, cultural and ecological) is also
responsible for a lack of theory that would link empirical to formal
properties ‘pf the political system, Therefore there has been no attempt
to build a model or a theory of a pre-order of politics starting from a
recognition of the logical Hmits‘of existing explanations in the field.

The idea of adoptiw such an approach in Political Science may

come instead from a recognition that modern physics is using'a new scien-

, tific method - the axiomatic method - that proposes general hypotheses dn

the structure of reality. If it could be understood that modern physics
is adopting for itself a version of a general method,! therefore
political scientists could be interested in knowing if an adaptation of
this method to the study of politics is possible, At this point a‘ review
of some axiomatic pioneer work in the social sciences may help in defin-
ing the possibilities and the difficulties of such an approach, éefore
reviewing these conceptual schemes let us define here what could be the

basic requirements of an axiomatic approach to politics.

1The case can be put forward that "local" wversions of
axiomatics have been discovered in mathematics and 1in modern physics
before any attempt at proposing the method as a general method of
investigation could have been made. -
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The Focus;: The Logical Structure Underlying Politics

‘ As we have seen in previous chapters it 1s difficult to disen-
gage™a logical structure from surrounding empirical factors. It 1s made
by postulating its existence rather than observing it. The hypothesis is
that pattern§ of invariant relations exist at the base of -each political
system.l Differgnt combinations of t‘hese irreducible: elements would

explain the variations observed between different political systems and

between classes of similar pol 1§1ca] occurrences. These patterns are

difficult to discover since they manifest themselves only in their .-

effects. Thérir presence may not be clearly manifest either since this
type of causality can be mediated through different variables that may
not have much in common at first glance - a same axiomatic cause can be
responsible. for muitiple effects. The political system is to be
conceived in “"geological" terms: successive layers of causality are held
to éxist under the visible empirical layers. The axiomatic method should
be able to uncover any of those 1ayer£ depending on which level of
ab-str;act'lon is determined as strategically important for a theoretic-al
explanation of a given outcome.

]

; v
The Structure: A System of Essential Relatfions

¢
o

By definition axiomatic structures are systems of formal

f

relations. These systems carry their own sets of laws as systems

[ d
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independently of pro;;erties of empirical elements they tie together.
Structures are systems of logic that interpret empirical factors as
functions 1in the abstract structure. The "“substance" of the theory
becomes far less important than its logic. The theory defines the facts
according to fts own autonomous logic. Reaﬁty is conceived 1in analytic
terms and theorizing becomes a research game between competing Systems of
logic that could fit behaviour of facts.

n

A Model of the Nature of Politics

Structures are also models. The relational elements contained
in them arfe to be sutynitted to a rule of formal logic. In an axigmatic
pattern (1ike geometry for example) ea'ch element is conceptually a
complement to all others. These elements may remain undefined notions
taken as postulates, what counts is the network of relations that can be
built between them and from whiﬁch mee;ningful consequences can be derived
for the explanation of visible occurrences. { |

In other words the axiomatic political scientist would try to
discover the elements and refations between elements of a dynamic system
specific to ;;‘olitical occurrences. Similar to the Galilean-Newtonian
revolution that transformed astronomy into astrophysics, the axiomatic
revolution 1n— po]itichl science would make the d_‘isciph'ne capable of

structural explanation.

N
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In the social sciences today some models may serve as a start-
ing point for an axiomatic interpretation of politics. Few models are
available among theories that profess an axiomatic intent and these
models tny to ‘explain different aspects of politics., If the models were
fully axiomatized they could possibly lead to the first axiomatic inter-
pretation of politics. Each theory, however, explains the occurrences of
political phenomena as the result of some sets of abstract factgrs linked
by a necessary princi))le. In their capacity to formulate axiomatic
hypotheses, the theorjés are of interest. But to th.e extent they have
not been shaped in final axiomatic form nor tested properly, these
theories remain. hypothetical conceptual schemes. In this chapter we
review four of these schemes.

G.L.S. Shackle's theory of choice aims at explaining sudden
political changes as the resu]t of an ep'lstem(;]ogical problem confronting
men .1iving fn a modern society. Uncertainty is the root of status quo.
According to Shackle men are confron‘ged with two impossible choices: the
finite list of choices proposed by the status quo cannot satisfy the
infinite desires of men but these infinite desires being of an indefinite
nature men are afraid to choose the unknown. The system will therefore
alternate between periods of routine boredom and periods of catastrophes
where the rep‘ressed but undefined desires will 1lead to uncontrollable
dgve]opments. The rationale of the theory is (that each time the visible
system of material choices seems to be definitely blocked and does

not allow for hope, the system will embark on a catastrophic course.

u
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Shackle, however, does not specify further the inner dynamics of the

- catastrophic course nor does he offer practical examples of those changes

that could have heen taken for example from the peasants' revolution in
nineteenth-century C;ﬁna or from the emergence of fascist movements that
seem to fit what Shack1e“1"s trying to explain.

Pareto's theory deals with cyclical circulation of political
elites. The prﬁnciple at work is <one of "psychic" correspondence (mean-
ing a way of evaluating politics) between the population and the elite.

This correspondence 1is not conceived in terms of value content Rut more

_in terms of presentation of these values. As progress occurs, there will

be a 1latent dysfunction occurring between the way of thinking of the
popt\ﬂ ation and the way of thinking of the elite. This dysfunction will
generate an alternative elite embodying tfl;e new pattern of cultural
values. This elite will enter into conflict with the existing elite
until it takes power. Like Shacklg, however, Pareto does not establish a
link between -these patterns of thinking (defined as ‘"residues") and
changes in t;\e configuration of evolving political cultures. If the
theory was formalized we could obtain a mechanics of the evolution of
poiitica1 cul tures.

The following theories do not deal with political culture but
rather offer different’\interpretations of conflicting structural inter-
ests embodied in the political systems, The:field-theory of politics is
a theory of domination. The theo‘ry embodies postulates that are close to

certain concepts of modern physics. The rationale of the theory is that

=~
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decisive relations in a ;%141'tical system genérate 'a pattern of tension
that ej‘erts some kind of abstract - physical ~force - thereby forcing men
to comply and to adopt values against their best conscious interests. As
a quasi:physical theory of conformism the theory suggests more or less

explicitly that in each system patterns of relations are subordinated one

to another in terms of power, of access to resources and in terms of

k]
“~

cabacity to.‘impose values.

The Marxist theory has been ret’aﬁned in an attempt to explain
poli?‘;ics as the result of a binding under]ying*pgtte‘fr-p of relations
among men. Thc; theory has never been axiomatized buf con;:ain; a scheme
that could be amenable to axiomatic .rg-interpretation. "The theory is an
explanation of unequal access to collectively produced goods. The
principlekis that‘a phenomenal management of thelsyst:e‘r_n does not pay

attention to structural constraints. " Since phenomenal management is

i
embodied in an incompetent elite and structural constraints bear only

on a dependent group, both groups will conflict over the norms - governing

the system.y As a logical scheme the theory makes sense: if the real

\

'structure of reality cannot be known by ordinary) knowledge, then any

political system based on that kind of knowledge is by definition
incompetent with regard to the contrql of structurdal dynamics of
politics. This severe theory could apply as well to modern comiunist

regimes.
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A)‘ The Choice Network : . /

1) Elements
>

Empirical social science overlooks a dimension of immense
importance concealed within visible society: the social system is based
, in fact on thoughts agtua] or potential, and not things. Social values
dep :nd not only on judgments of the capacity of society (or";ﬂitics) to
satisfy immediate need - they rest on_ judgments of what other ‘peop'le's
judgments will be.2 Not only does an individual's thinking try to

s+ get hold of the entire web of material circumstances of the modern world
that are so complex and appear as a skein of endless possibﬂities', but
he also speculates as to his own placerin the entire "judgment's network"”
of the world - what he is to others - including symbolic others - form
the ultimate source of behaviour. This thinking process is somewhat
hectic due to two basic problems of human epistemics: the first one
being the ignorance of the evolution of others' choices and the second
one being the binding nature of human choice. To choose is always to run
the risk of embarking on a binding path leading to failure.

The human entity therefore has a "big problem," it is trapped
in a double-bind process (so well described by the British anti-
psychiatry school of thought) - there is no possibility of not choosing

because not choosing is a choice and’ on the other hand there is no

2This section is an interpetation of: G.L.S. Shackle,
%L*temics and Economics: A Critique of Economic Doctrines (Cambridge
niversity Press, 19/2). .
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possibility of choice due to the "de facto” ignorance of what Qi]l be the
others'\ choice in the forthcoming sequence of time, The human entity is
thér:efor;e forced to participate but he never knows where he is. The
basis of social choice is therefore epistemic f’and‘ strategic at the same
time.. In order to find his place in a network of human choices, the
individual agrees to participate but 1in order not to be crushed in a
binding choice that might be rejected by others, the 1nd1v1)§1ua1 needs to
surround himself with a logical space of concealment and deception and
personal power. Social va1ues - the conventions about interactions in
society - represent an 'equﬂibm:um between the logical space of avoidance
and the logical time of binding choices. But these values will mutate
constantly according to the possibilities of the social context. Conven-
'tions then, are not "laws of nature" but a tenuous equilibrium between
collective homeostatic systems of avoidance and commitment. Botff?,syétemsn

rest on conjunctural possibilities and when one system cea52§ to.‘be
synchronized with the other one, there is an immense social surprise\
most often a catastrophe.

The system of commitment constitutes the visible aspéct o
society, its outward asp)ect, and since all the institutions, the code éf
behaviour, the languages and the thinking processes are imposed by the
visible aspect of society, the natural tendency is to believe that
nothing else exists. The system of avoidance ‘that is the other (and
determining) aspect of society is dinvisible because it rests on the

unsolvable problem of having to choose and 'not being able to choose.
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This problem of the irrational origin of human choice is traditionally
considered as a psychologicaﬁ or even theological problem. Philosophy,
too, has a lot to say about that - but in an axiomatic social science we
are not interested in the ontological aspect of this problem, only in its

conjunctural aspect - for the problem of epistemic choice is a social

. function that obeys precise laws. Man is not only seeking bread and fun

and prestige, he is also seeking a place in the imponderable network of
others' choices - this network obeys conjunctural laws (by hypothesis).

The visible society therefore has a double function:  pragmatic and

-epistemic and the combination of these two functions explains the

evo]ution—catasirophic sequence of human systems. Men cannot agree on a
completely pragmatic program because such a common sense approach would
leave the epistemic problem untouched. ° In the visible society the
epistemic probtem is voluntarily ignored, repressed and forgotten -‘byo
convention - but it is always there nevertheless,

A1l the non-human aspects ‘of life in society refer to the
existence of ghe episte;nic problem, Choice is binding and therefore has
a very poor i? not negligible distributive value -~ Tove, for example, is
not distributive; we cannot love many people - except meta'phoricaﬂy -

hatred, however, 1s the expression of non=-choice and has very high

2

distributional value, we can hate a Jlot of people and aggressive
behaviour is paradoxically a great unifier: Bonaparte could never have
mobilized half a million people to send them to love Russians in 1812 -

but to shoot Russians, he could. Man .has a need for a logical space of
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non-c;\oice, this need is permanently menacing the existence of the
visible society (which rests on choice by ﬂconvention on interaction
values) and this need has no "cure" - it is p—ar‘tly a logical property of
space itself that imposes upon man.

Political science therefo;e must in fact study the two aspects
of society: the ‘visible structure of conventional commitment and the
invisible structure of epistemic choice. The .interaction of these two
structures across time should bring us to a thorough understanding of
social and political dynamics.

2) The Impact of Epistemic Choice on Society

In practice, the dilemma of choice for each man is Tived
t}lroughout social ﬁues and situations.. Thedmetaph_ysical dimgnsion of
human thinking is transposed in mundane terms and practical decisions of
individuals and social institutions are shrouded 1n very remote but
power\ful considerations., The‘pattern that ensues is extremely difficult
to ‘idéntﬁy at first glance but would be something approaching ;a
"strategy of values." Every close observer of the political scene knows
tllat certaiqn values or principies would never be accepted at a certain
'ﬁme but would be eagerly accepted at another time. The same thing goes
for wording certain 1ssues - there are certain expressions that may be
suicidal at certain times and innocuous at other times - for no apparer;t
reason. The same thing goes for the use of political symbols: the

deposed Shah of Iran was such a negative symbol that he was instrumental

o
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' in br'i'nging about the American hostage crisis of 1980 and possibly also

the assassination of Anwar El Sadat in 1981. The structure of epistemic
choice determines the modalities in the uses of nower,  Human beings
cannot live in peace, cannot solve the problems of food shortage in the.
Third World and cannot abolish unemployment and political "repression
simply because the political institutions are in fact dependent on the
structure of epistemic choice at any given point 1in time. From an
empirical point of view the social problems are technical but from an
axiomatic point of view they are in fact epistemic.

Politics is therefére a process of check and balance between
visible interests of a practical nature and the invisible interests of
epistemic choice that cannot be seen but that can be "felt." Human feel-
ings are epistemic, not “psychological" - psychology is an awkward type
of knowledge that reifies immediate observations into “"natural laws" -
feelings are pre-patterned, they do not exist only as reactions to
external events, even if they appear to proceed like that.(/'/

. To be free to take some course, rather than obey some neces-

sity, is to be confronted with a number of rival available courses. But

the same 1s true of other men also and the sequel to the course man takes

will be shaped in part by the particular respective course that they
take. To be free to choose means that the sequel of this choice cannot

be known. For the choice is always made in a world of choice, and the

freedom of men to choose destroys their power to know. The structure of

choice must then be pre-reconciled which brings the existence of societ\y)

~
)
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but since the structure of choice is subject to a constant turmoil
between the avoidance of binding choice and the necessity to choose which
might impose on the sequel ofl today's choice, the social system builds in
itself very considerable resistances that integrate the structure of
resistance at the heart of the structure of action. *
These resistances are then perceived as "power."  Power is
- simuitaneously a sub-system of decision-making as well as a sub-system

of organized resistance. The concept of class-struggle which is central

to the Marxist theery is an accurate description of the distribution of

resistance in pre-modern societies -~ the bourgeois were, however, not

exploiting the workers as a prime motive - they were resisting the
problem of the structure of choice of their epoch. In m<;dern society,
the distribution of resistance will take other avenues - but if is always
there, The focus of conflict between the structure of choice and the
structure of commitment will vary across time and across political

h be economic, cultural, technical, demographic,

systems: the conflict ca
etc., etc. Each time the structure of choice is menaced by a Jsocia?
function, it will put an immense pressure on this function which will
then react by organizing a repressive apparatus. But repression - if it
is dysfunctional from an organization point of view - is functional from
another point of view since it focusses the energies of the epistemic
turmoil on an easy target. The Communist would lose his "raison d'étre"

without the bourgeois - the enemy is always an epistemic enemy, never a

strict material adversary. Men use social functions to vent their

-

~~—
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metaphysical fears - but again this, is an invisible process - a
deterministic pattern based on conjunctural variations that completely
éscape normal human awareness . )

Even -mass conSljmption depends.on epistemic choices: people are
not simply buying trﬁ'n;;s, “they buy cultural symbols to thch social
values are tied - the same applies to politics. In each human behaviour
therefore, there is a patterned 1rr~at1"0na1 behaviour determined by the
‘structure of‘epistemic choice 1:nva given setting.,

° From an analytical point of view, there are two possibilities:
if the structure of choice and the structure of‘visible comitment are
synchronized, people will choose their alternative paths of action out of
a finite list imposed by society - people will not even think there can
be anything el se in 1ife than to aspire to a middle-class standing in a
suburb with all the rituals of a well-meaning and boring conformism.
This type of -behaviour can be understood very well with the use of
statistics, and pol itical decisions in such regimes are taken out of
prédictab]e averages. But if the two structures are not _§ynchron1zed,
the probability of choice becomes indefinable because choices will be
made out of invisible considerations. These choices can lead to social
surprises and even catastrophes. The only manner by which an indefin-

able possibility of choice can be treated 1is by axiomatic treatment.

This treatment is well exposed by G.L.S. Shackle:

"
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"Axiomatic treatment of probability as an indefinable

At the outset, then, we see two kinds of discussion which, 1in
both purpose and procedure, virtually turn their backs on each
other. One of these is a branch of pure logic or pure mathe-
matics in which probability is an indefinable. This treatment
is prepared, like a geometry or any system of pure reasoning,
to define (freely or arbitrarily) relations amongst otherwise
undefined elements, to invent propositions connecting the
resulting constructs, and to call these invented propositions,
axioms. From the set of axioms thus created, logical conse-
quences are then deduced. The resulting structure is not in
its own nature related to any observed or experienced aspect of
anything outside the mind. It exists in vacuo in its own right
of logic. When other treatments have provided suggestions as
to realistic nature of a, probability concept, one of these
suggestions may be found perfectly conformable to the axioms of
the pure system, thus serving to anchor that system to some
real class of phenomena. The developed axiomatic system is
then ready-made to exhibit a great array of detailed features
which will apply to any subjectmatter to which a 'probability'
of the suggested kind seems appropriate. The axiomatic treat-
ment does not concern itself with the nature or basis of any
concept of probability, but only with the elaboration of a
structure of theorems about an undefined entity. Such theorems
are to be the logical consequences of a set of axioms, that is
to say, of a set of propositions exempted ad hoc from dispute,
which can be freely invented subject only to their being con-
sistent with each other, Something may of course be inferable
from the character of the axioms themselves, about the nature
of the entity which could serve as their basis., But the
axtomatic treatment starts from the axioms, not from the study
of  human nature, the human predicament, or the observable
structure of the cosmos. Logic is its only test,"3

What Professor Shackle arrives at quite correctly is that the

axiomatic model is obtained by inversely deducting a hidden logical

principle determining the visible events. This process of

deduction must refer to an underlying property of the world,

36.L.5. Shackle, op. cit., p. 321.

]

inverse

In our
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hypothesis the underlying principle determining society is the structure
of choice or more precisely a deterministic pattern of avoidance of
binding choices built in the fabric of each social system.

Professor Shackle goes on to state:

“Only by the method of studying the abstract adjustments which
the expectations and beliefs (of any degree of conflict and
diversity amongst themselves) prevailing at some moment would
lead to, given a breathing-space or moratorium to work out
their logical inter-active consequenges, and then of imagining,
so far as possible, the cascade of real events which must flow
from the inevitable upset of any such state of rest accident-
ally attained. It {s such a methgd which I seek to designate

by the term 'kaleidic economics.'”

K3

3) The Analysis of Essentially Unstable Systems

The unique is also the product of universal laws. The unique
in society is a question of momentous choice. A choice of a policy that
steers the course of events down a road frgm which there can be no return
to any other roads which were hypothetically available before the choice
was made.* The crucial choice may be a power-train leading to explosive
consequences, The power of one person to influence mﬂHor;‘s of others,
to set fire to their desires could not be possib]e(jwithout the existence
of an epistemic dilemma at the roots of human thinking in society. ‘The

crucial choice sjmply sanctions the displacement of the choice structure.

Ybid., p. 435.

—camam—

*By convention we will define as an explosive system any system

whose power will expand violently as the result of a successful integra-
tion of highly incompatible social structures.

i
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The analytic method which arises from this line of ‘thought is
different from both the achronic._general systems analysis and the dia-“
chronic growth model of modernization theory. The method implicit in an
axiomatic theory is to regard politics as subject to sudden landslides of
readjustments to new ephemeral quasf—equﬂibrium, in which variables
based on expectation, speculaﬂvechope and conjecture are delicately
stacked in a card-house of momentary immobility, waiting for “"the news"
to upset everything again and‘ start a new _gis-equﬂibrium phase. Poli-
tics is a speculation that rests on conflict of expectafions. Since
Shackle has not operationalized his model however, the scheme remains at
a pre-axiomatic stage.

o

B) The Irrationality Pattern

4) Pareto's Focus on Axiomatic Theorizing

a

Pareto (1848-1923), was firmly convinced of the abstract-
deductive nature of science along the lines of the founders of modern
physics. He ther:efore developed a set of rules for the use of deductive
method in the social sciences. There were five major rules in his
approach: a) the mutual dependence of any relationship, b) functional
causality instead of empirical causality, c) the study of the constant
elements of a social system, not the particular, d) a study of their
vam‘atipns in space and itme, e) the making of formulae referring to the

extremely complex dynamics of social reality.?

5P. Sorokin, Contemporary Sociological Theories (N.Y., Harper
Torch Books, 1964), p. 45.
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He believed- that empw‘ric.ﬂp soctal science was superficial and
bound by descriptions, incidental factors and historical circumstances
instead of paying attention to logical uniformities. Even if he com-
mitted the error of inciuding definitional concepts in his model that
render it 1mpraciicab1e, Pareto can be considered as having been ahead of
his time in his understanding of how an advanced scientific method could
be applied to the study of social and political problems.

Pareto's methodological proposals are almost identical with
those .upheld by noted methodvologists of science. His concepts of
rational causality and determinism are very modern and his concgpt of a
social system oppgsing disruptive and integrative forces comes very close
to form an axiomatic proposal. He finally paid more attention to the
social contexts in which the observed events were occurring, Despite all
these precautions, Pareto did not .understand that an a/xiomatic model s
an a priori logical construct that must éet rid of descriptive concepts
in order to form an ultimate equation between logical properties.
Axiomatic understanding is not an explanation but rather an ultimate
deduction. If the model includes terms that must be explained by refer-
ence to the facts, then the model cannot become a scientific theory
because the very definition of the. axioms would change with c¢ircum-
stances. An axiomatic model is a legical analogy that considers a
particular observation to be a particular case or-a secondary consequence
of an abstract law. An axiomatic model is an ultimate model that
includes all the conditions of variance in the observations as an
essential deduction from the axiomatic law, not as a circumstantial
adaptation of a more general proposition. Pareto made the structure of

the political system depend upon the structure of elite attitudes;
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o
the error here is that the concept “elite attitudes" is not axiomatic,*
it can change with circumétan&es in an unpredictab]fe manner, therefore
the model does not offer a f:inal equation of the political ‘reality. To
be correct, Pareto should have invented a meta-concept 1inking -attitudes
with social structures, a meta-concept, the variance of which would have
been a general law of the political systems.

The problem of overcoming emp1r'1‘ca1 concepts in order to attain
the level of axiomatic theorizing demands that the model should be opera-
tionalized with logic before any reference is made to empirical facts.
The model should be made only of inter-dependently defined concepts and
the goal of the model should not be to describe the observed facts but to
. determine the hidden connection between the facts. The rational reality
must be independent of any circumstances: the accelédration of a falling
object is absolutely dependent on time independently of the inclination
of the fall - for example, the speed of the fall will vary according with
inclination but the speed in the occurrence constitutes only a secapdary
feature; the basic axiomatic equation is S = t/tl.

Becauuse he attempted the implementation of an axiomatic form of
theorizing in the_social sciences, Pareto's work is worth mentioning
since it illustrates the types of problems one may encounter along this
course of thinking. ; ~

When Pareto's system is analyzed 11n detail, it becomes quite
clear that - though the structural patterning of social facts and social

refationships formed a part of it - it was, very substintially, indeed

‘

*Since it can B8 itself explained by pre-conditions - an axiom
should express an irreductible property.
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essentially, an analysis of the equilibrium of social relationships in
terms of basic, universal, enduring psychological forces. Far more than
any of the other great 'f:systﬁem—bui]ders,'f Parwto's systematic analysis of
society and social cr;ange was not only one of "collective socio-.
psychological conditions" (as Durkheim's could be said to be), but also
rested upon the stipulation of basic psyﬁho]ogica] propensities of the
human mind which underlay all the varieties of social and cultural
organization in all societies. Pareto's chief contribution lay in
providing, specifically and exactingly, a- systematic account of the
"psycho]ogica] aspects of society." \

0f course the very concept of "psycho]ogical\‘ force" 1s not
really axiomatic sincé it cannot be expressed with a mathematical formula
- howev‘er“, hisyidea of a hidden principie at work within human events is
certainly pre-axiomatic and capable of suggesting useful favenues in the
buﬂ’ding of a truly axiomatic tr;eory of the political system. His focus
was explicitly the dig;t;overy of a logical underlying pattern.

Though accepting central elements of the "evolutionary"
perspective from earlier theories, Pareto's central preoccupation and
emphasis was upon analyzing the equilibrium-disequilibrium adjustments of
social systems 1n terms of certain cyclical fluctuations; so 'that it is
fair to say that the overall weight of his theoretical approach was
towards the provis‘ion of an apparatus of concepts for the accurate
analysis of social systems, ratr!er than a focus upon tHE understanding of

the long-term pattern of social evolution for its own sake.
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2) The Analysis of the Conditions of Social Equilibrium

a) The Model

FoHowfng from what we have said, Pareto's axiomatic aim was
very plain, and can be taken as the starting'-point - indeed, the basis -
'0f his whole system. Though accepting the evolutionary perspective, and
other important elements of the nineteenth century, his own preoccup;t‘ion

for the development of sociology was the analysis of the equilibrium

conditions of social systems.

This equilibrium was achieved as a result of abstract qualities
of the interactions in the system:

o The model 1is a variation of structural-functional analysis.

o 'The \pattern of interaction of a mltiﬁﬁ’cityx of components is
the omanding variable.

e Social change is conceived in terms of a cycle of. equ111br1um-
disequilibrium,

e The 1internal components of the system are more ‘important than
the empirical context.

¢ The model of interaction between the elements of the system is .

mechanical.

e The model is diacrhonic: equilibrium and disequilibrium are
time-dependent variables.

Pareto’s method was_extrémely modern - at ieast in intention -
since it was of the relationalist type. His conception of the system as
a network of purely logical relationships was no different from the con-
ception of reality found in contemporary physics. In physics, Riemannian
geometrics have replaced Euclidian geoametrics: the world has become a

world ofarelations - rather than a world of "things."

A
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b) The Epistemic Problem of.the Social Man

In our brevious section, we discussed the importance of the
epistemic Himension for the understanding of social behaviour: since
men's choices are made in a world of choices that is never clear to any-
body, we assumed that sociefy was a permanent bridge between a structure
of irrational uncertaintypand pragmatic considerations. Charactefistﬁc-
ally enough, Pareto also conceived society's equilibrium as a result of a
tension between what he called logical and non-logical actions.

Since his entire analysis of society and its equilibrium was
based upon his persuasion about the universal persistence of certain
distinctive qualities of the human mind, Pareto's first step was to make
what he considered a distinction of the most fundamental importance. It
was the distinction between "legical" and "non-logical" action, and it
was important because each required a different kind of analysis and
understanding and employed distinctive methods of theorizing, and also
becayse one was far more preponderant in social action than the other.

“Logical Action," as Pareto defined it, was almost pure
“rational action" (in the caiculation of the means-end relationship) with

the addition of the fact that it rested upon knowledge which was

objectively true.

This type of action was mainly linked to the search of economic
material gratification and the logico-experimental type of knowledge

(statistics and averages) was more than enough to understand the
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evolution of this characteristic of human action. Non-logical actions
were an entirely different matter according to Pareto and were much more
important in determining the evolution of the social system.

"'Non-Logica] Action" consisted of all other kinds of human
action w;n'ch were rooted in attachment to sentiment or subjecive desire,
sometimes wihtout a definite orientation to end\s, sometimes oriented to
ends which were vague, diffuse, unattainable, and impossible to estimate
in terms of logic or experimental test, and which, in fact, failed to
attain either the end, or the achievement (or continuity) of the “psychic
state" which they sought.

' Non-logical attachments of this kind were the. very basis of the
life of societies; they were the chief springs of aspiration and of
conflict; and far and away the greater part of the entirety of action in
society stemmed from them.

The theories- which men held about non-logical action were
supremely important for their utility, not their truth, and it was his
growing consciousness of the significance of this point which was, in
fact, the reason why Pareto insisted upon this distinction. He>was very
definite about-this. Having considered certain "theories of society" -
such as religious theories, or "Marxism" - Pareto wrote:

“.o. we realized that from the logico-experimental viewpoint
they were absolutely lacking in precision and devoid of any
strict accord with the facts. On the other hand, we could not
deny their great importance in Mmstory and in determining} the
social equilibrium., This realization gave sﬁrength to an idea

which had already come to mind and which w¥il acquire greater
importance -as our enquiry develops, namely that there is a
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clear distinction between the experimental 'truth' of certain
theories and their social ‘utility' - these being two things
which are not only quite different from one another but may be,
and often are, in direct contradiction. The separation of
experimental ‘truth’ from social ‘utility' is as important as
the distinction between logical and non-logical behaviour."®

It is clear, in this statement, that Pareto thought of theories
which supported "“non-logical" action 1in society as being of great

importance among the determinants of "social equilibrium" irrespective of

their truth. They possessed power as ideologies. Even so, Pareto
emphasized one other point. Whereas, in "logical actions,” it was the
"logico-experimental method" which tested and demonstrated their truth;

in "non-logical” action, it was not the theory which was the ground for

-

the actions, though this seemed to be so. Men held theories as to why
they held such-and-such sentiments and performed such-and-such actions,

but the explanation was not in the theories (as they thought) but in the

irrational propensities masked by these rationalizations. Ideologies

were always based on pseudo-logic.

c) The Social Structure

Pareto began his own “theory" of the social equilibrium by
analyzing the "“theories" which he found 11n society. Distinguishing
between "logico-experimental” theories and those which underiay
"non-10gical" action, and maintaining a) that these latter were the

predominating focusses of those powerful motivations which were active in

6V. Pareto, The Treatise, Sociological Writings, Selected
and introduced by S.E. Finer (N.Y., Pall Mall Press, 1966}, p. 215-216.
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social equilibirum, and b) that it was their-use not their truth wnich
mattered, Pareto then concentrated upon the analysis of these "nonlogical
theories. An initial analysis, he argued, showed that such theories
consisted of two components: 1) a "constant, instinctive, nonlogical
element,” and 2) al‘ "deductive element, the purpose of which was to
explain, justify and demonstrate the constant element." This provisional
distinction; he claimed, had been arrived at inductively, but it provided
the core-elements of a theory of the operation of "mind in society,"
which he then proceeded to develop.

- In other words, Pareto was establshing a clear distinétion
between the purposeful social actions aiming at objectively calculable
ends and the non-logical actions, based on instinct triggering a feeling
in reaction to social circumstances which was then rationalized with
mythical reasons couched in pseudo-rational terms. The contents of the
rationalizations which form the social ‘culture oft,_each society have no
meaning in themselves, what is important is the typ'le of instinctual

feeling they are trying to justify. According to Pareto, the instinct

'

was not observable but was nevertheless forming the ultimate cause of

men's actions in society. He considered the instincts (termed "resi-

A

dues") as basic constants in the manifestation of the human mind in
society. They were basic social dipositions which were'always found in
societies - even though their theoretical and institutional dress (so to
speak) was different. They were constant, universal and common features

of men living in society:
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“To clarify the terms we are using, it should be noted that,
since sentiments are manifested by residues, it will often be
the case that - for the sake of brevity - we shall refer simply

"to 'residues,' designating thereby also the sentiments they
manifest. When we say that residues are among the elements
which determine the social equilibrium, this statement must be
translated and understood as meaning that ‘the sentiments
manifested by residues are among the elements which have a
relationship of reciprocal determination with the social
equilibrium.' Yet this statement also is elliptical and needs
to be translated in its turn. "We must beware of attributing an
objective existence to residues or even to sentiments. What we
observe in reality are human beings whose psychic state fis
revealed by what we call sentiments, Our proposition must
therefore be translated in the following terms: 'The psychic
states revealed by the sentiments expressed in residues are
among the elements which have a relationship of reciprocal
determination with the social equilibrium.' But even this is
not enough if we want to express ourselves with the utmost
precision. What are these 'psychic states'? They are
abstractions. What underlies them? So we must say: 'The
actions of human beings are among the elements which have a
relationship of reciprocal determination with the social
equilibrium.* Among such actions are certain manifestations
which we term “residues” and which are closely correlated with
other actions, so that if we know the residues, we may in
certain circumstances know the actions. Hence we shall say
that residues are among the elements which have a relationship
of reciprocal determination with the social equilibrium.”
Derivations also manifest sentiments. They directly express
the sentiments corresponding to the residues from which they
originate; indirectly they express sentiments through the
residues which serve for purposes of derivation. But to speak
of derivation in place of the residues they express, as is
customary in ordinary language, could lead to serious, errors;
therefore we shall refrain from doing so in all case; where any
doubt about the meaning of a statement is possible."”

7y. paretv, ibid., p. 218-219.

the terms
algorithm,

*The axiomatic theory would have been obtainted by(combining
(residues) and the relations (mental-structural) under an
Not having done so, the theory remains unachieved.
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Pareto was conceiving the action:of instincts in reacting to
socfety as a determining mechanism. According kto him, social feelings
could "boil" under pressure and eventually become "steam" at Qa certain
degree of heat., However, he did not provide for a scale on which the
observed charumging sentiments would have indicated the building up of

pressure. At a certain point, he thﬁoug'ht' that the psychological forces

_could erupt Tike a volcano on the "social scene - but in the absence of a

model of the volcano, the whole enterprise remains strictly pre-
axiomatic. The fact 1is that Pareto never fully decided between the
definition of psychological forces as social functions or as anthro-
pological attributes.

Pareto then set out to describe six types of instincts, the
combination of which could explain why certain types of elites were best
suited to control certain political systems than others given the
conditions for control invelved in those systems at certain times. These
categories are, however, still vague since they do not possess any
built-in conceivable parameters that could permit us the possibility of
c.onceptualizing that a new equilibrium has genuinely been attained
between the "instincts" and the political conjuncture. These instincts
are: (%'esidues)

e The ability to see relations between thi'ngs.
e Conservative attachment to one's own thinking scheme.

o The manifestation of sentiments by activity.

o The tendency to associate with others.

&~
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e The tendency to protect its individual integrity.

e Sexual appetite.

These instincts give birth to four types of social knowledge:
e The sheer assertion of sentiments as facts,

o The assertion of a fact imposed by an authoritative
source,

o The assertion of a fact as enjoying wide popular
support.

¢ The ‘"proof" of a fact by pseudo-rational expla-
nations.

The goal of society then is to manipulate the sentiments of
people by offering them the type of argumentation adapted to a certain

political situation,

d) Equilibrium Attained by Changing Elites

In order to analyze the conditions of equilibrium of a total
&oéiety, Pareto therefore proposed a division of its entire population in
this two-fold way. First: we should distinguish clearly - in all the
activities of society - between the elite-groups andﬂthe larger nonelite.
These could be regarded as the two significantly different “classes" in
society. Then, secondly: we should make a distinction gmong the elites
themselves - distinguishing between the governing (political) elite on
the one hand, and all the other specific elites, who could be grouped

together as the non-governing (non-political) elite on the other.
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There were, then, two outsianding components in Pareto's system
of sociological analysis: 1) his schematic analysis of "elites" and 2)
his analysis of the psychological forces of society (instincts,
sentiments, residues and derivations, taking the form of specific
composite socia] facts). The 1link between the two was Pareto's
persuasion (hypothesis) and that a) the specific structuring of the
residues and derivations in the specific equilibrium (or disequilibrium!)
of all the composite social phenomena at° any time, depended crucially
upon the nature and change of the elites, b) that the characte} and
qualities of the elites was crucially a matter of distribution of a
certain dominating pattern of residues and derivations among them, and c)
that the changing equilibrium-disequilibrium condition ~of society was
‘centrally a matter of a ciréu1ation among the elites coupled with a
changing distribution of residues within and among them 1in accordance
with changing situations. This conceptual apparatus thus permitted a
systematic analysis of the equilibrium conditions of social systems in
terms of those components which, according to the focus of his own

A

hypothesis, Pareto considered to be the most important.

These Changing Elite Characteristics were Forming a Cycle

¢ The military society was based on elites having
conservative instinctual tendencies imposing an
extreme social conformism.

¢ After a war a new elite would appear possessing the
instinct of combination and would enter into conflict
with the military elite thus forming a phase of
disequilibrium,

o
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In other words, the characteristics of the elites were changing
according to circumstances thus bringing a permanent tension between the

established elite and the new elites formed by new circumstances.

~

3) A Comment on Pareto's Method

Pareto was completely conscious of the differences between the
empirical method“which concentrated on the visible structures of society
only and a more scientific method that would try to reach the heart of
social action as a problem separate from the visible structure. In that
s;ense, he was trying v(ﬁeory correctly to unveil the principles of a basic
social dynamics that would explain change as a predictable cycle within
the momentum of its own logic: His original aim,l then, was clearly
similar with the axiomatic perspective.

A second strong point in his approach was his conception of an
epistemic problem at the root of social behaviour. He conceived this
problem as the existence of pre-rational reactions to events that were
justified by the elaboration of ad hoc rati?nalizations ‘or more complex
belief systems.

A third good point was Mms ’undgrstandmg that “ this structure
made up of automatic irrational reactions was an essential feature in
forming the equilibrium~disequilibrium cycle of society.

We believe, then, that Pareto offers useful avenues for the

introduction of axiomatic theorizing in the social sciences. These

avenues can be summed up as follows:




"o There is an underlying dynamics to social change that
cannot be reduced to empirical considerations about .
rational behaviour.

¢ The observation of non-logical behaviour is the best
symptom of the existence of an underlying mechanism-
at work within the visible structure of society.

o A1l the interactions in society form a pattern that
~ obeys rigid laws and within which the non-logical
behaviour is the dominant component.

“ But having posed the problem correctly did not lead Pareto to

an axiomatic theory due to the following errors in the implementation of

the method:
"o He did not express the non-logical behaviour in terms
® of a specific function within the network of social
interaction but as a distinct element referring to an
anthropological property: the instinct.
¢ By so doing he displaced the focus of theorizing from
an axiomatic logic of the social network which would
have explained the events by sheer logical necessity
to a superficial typology of elites attitudes -
correlated with social change.
o The correlation of elites. attitudes with social
changes is Jjust a by-product of the mechanism he was
. trying to understand, not the mechanism itself.

Thus Pareto made an error similar to the one made by Durkheim
in his analysis of suicide: instead of conceptualizing the dirrational
behaviour as the ultimate product of a necessary function in the logical
network of social interactions, he contented himself to correlate the
existence of non-logical attributes of behaviour with changing contexts.
By so doing, he could no more explain social change as a necessary
consequence of an implicit deterministic pattern that would explain .

society as the by-product of the Tlogic of the associational network. ,
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In other words, he escape& from axiomatic theorizing and reverted to
conventilonal empirical &a'lysis correlating visible attributes of society
but not explaining change at the level of principles.

His original inte;xtion was to explain social change as being
the by-product. of non-logical actions and he ended up by correlating two
phenomenal sets of attributes depending on a social change he did not
explain, He simply confused the visible structure with the implied
logical determinigsm ;f the associational network of society. Pareto does
not give us a clue as to the logic of the interaction network which was
supposed té be the determining element in the first piace. He forgot

Rx]
that axiomatic theorizing consists of relational functions within a

network and nothing else.
C) The Relational Structure Conceived as a Field

An alternative approach to axiomatic theorizing in the social
sciences would consist of starting directly with a hypothetical model of
the underlying abstract forces of society and politics. Such a model has
been developed in psychology with the notion of "Gestalt." The model is

AN

still only a conceptual scheme but offers endless possibilities. -

a

1) A Field-Theory of Politics

Field-theories appeared 1in the social sciences in 1965 at the

1"nsp1'rat1'on of Kurt Lewin and can be conceived as the product of a modern

-
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discussion on scientific method in social sciences.d However, the
field-theorists have remained at. a speculative stage of inquiry partly
,because they did not study the axiomatic method of modern science in

detail.

Field-theory as a conceptual framework 1is a combination of

modern physics and Gestalt psychology. The main characteristics of the

theory are the following:

1) The field is a totality of mutually interdependent
factors. :

"2) The whole is different from the parts.

3) The model is a genotype - rather than a phenotype -
of reality.

4) Space is an inherent function in the theory.

5) The field can be translated into differential
equations.

6) The notions of energy and force designate changes in
the field.

7) The nature of the energy of the field cannot be
specified, only calculated.

The model will explain ,p0'1 itical structures and events as the
by-product of 'tensions and poles of tensions in the social force-field.
This expression will not be symbolical -but based on an exact image of the
structures and functions of this field and of its impact on society. The
field represents a fundamental power-configuration that obeys strict

laws. These laws express the contextual adaptations of the field, to

8H. Mey, Field-Theory: A Study of Its Applications in tu;\e
Social Sciences (London, Routledge, 1972).
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paraphrase Einstein,\the field would not be a geographical dynamism but "

rather a geodesic one.*

Therefore the model represents a method to conceptua]ize'socio-'

political tensions and, force relations. These force relationships should
explain ever_yt‘hing in ;‘oc/iety, including social ideas and variations of
the political cultures. The concept of human causality is shunneé as an
ancillary phenamenalistic explanation, the concept of individual 1_ty is
not retained for the same reasons, The social field is an holistic
system of rigid interdependence, there is no freedom of movement at the

level of rational causality. The model represents a total system of

stress that eventually could be expressed by spatial models. In practice |

the field is the pressure pushing people to conform to a role or to
surrender to a superior social force or propaganda. _The individuals are
micro-force-fields that react to the social macro force-field according
to exact parameters, the reverse is true: d personal forcefield can
influence the total field dramatically.

The concept{of field is the closest 'to axiomatic theorizing
ever attempted in the social sciences and a review of this effort cannot

be dispensed with.

2) Assumptions of Field-Theories - C e
An attempt at establishing field-theories in the studies of

human and social problems was first developed in psychology within the

*A space measured by functional vectors instead of traditional
metric. . -

o
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“Gestalt-theory" of behaviour. Then, it has been expanded to the so-
called "§ocia1 psychology" approach that gav\e birth to the well=known
group dynamics approach of Bales, to the studies on prejudice by Allport
and/i.?\ the studies on social int’eractions by Homans and Goffman. The
té'gor;:\as peen rejected out of sociology due to the success of the
sg%e%{lfz;’:r/‘al-functiona] theory and it has been left out of pol itical sci-
ence due to the early dominance of the Behavioural movement and by
Ea‘ston's systems theory. Since the early fifties, the field-theory

approach has simply vanished from the scene of social sciences in all

countries except in Germany where the tradition has been maintained by a

\

lfe'w scholars. Two of these scholars have published their views in Anglo-

Saxon academic circles: Kurt Lewin in the early fifties and more recent-
1y Harold Mey of ﬂKonstanz'University‘who publ‘*ish’ed in 1972 & review of
German social and political literature on the subject.) It appears
that the rationale offered for the re;:urn of this type of theorizing in
the social- sciences partly pa(-a11els the discussion offered so far in

e '

this thesis.

First Point: Empirical Political Science Cannot Theorize .

-~ According to the "field theorists," the theories put, forward
by the Behavioural movement (systems theory, stéuctura_]-functiona'l1'sm,
modernization and political development  theories, socialization and

po‘fitica] culture theories as well as group, elite and class theories)

4. Mey, ibid.

[y
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are only classification schemes based on phenomenal ideal-t}pes. The
middle-range and narrow gauge theories are also cléssificator‘y devices -
but based on case studies rather than ideal types these approaches
negl eét causal soctal determinism in favour of the purposiveness of human
action, These approaches ignore the structural background of human
action and stop their inquiry at some sort of "motive" for action. Such
an approach does not permit the building of truly scientific models since
the concep% of causal determinism cannot be reconciled with the existence
of voluntary arbitrariness. The Behaviouralists escape the problem by
postulating implicitly the rationality of a hu‘é\an behaviour entirely
focussed on the search of material interest. Political Science then is
the dideal-type of a society based on conformism and classifies as
"deviants" all other political systems that are not based on such norms.
This type of approach does not explain but reifies a political system
(which is after all only a conventi'on) to the rank of -a natural 1law,
This internal descriptive function of Behaviouralism sacrifices genuine

'science for the presentation of a sort of casual knowledge.

Second Point: Empirical Political Science Cannot Explain Irrational
Behaviour

According to field-theorists, many social sciences have
encountered almost simultaneously the problem of irrational behaviour.
In ec'onomy, the fluctuations of the market can go to extremes that are

not explainable by rational empirical means. This recognition Ted
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economists to the assumptiAon that the science of finance had a dual
nature, The theory of fiscal efficit'ency, for example, is balanced by the
investigation of psychological irrationalities in the ‘begavioyr of the
taxpayer and in political power-conflicts which have an effect on
financial policy. Irrational soéial forces have thus become a problem in
evaluating thg economic process.

In psychology and in theories of comnunication, certain
patterns of speech which impose great powers of coercion on people have
been found to be based 1implicitly on immnensely complex patterns of
reference that were well beyond normal awareness - as if the patte_rhs of
speech were obeying some principle of power relations transcending the
individuals in a given context. Up until now these patterns cannot he
explained, Jjust obser:ved.

.In sociology, it is recognized that the emergence of irrational
sub-cultures (1ike millenarian movements) or anti-cultures Tlike Nazism
cannot possibly be tackled with normal empirical objectivity. The
existence of irrational behaviour has become a stumbling block that

“normal" social sciences cannot understand,

Third Point: Empirical Political Science is Based on an Archaic Method

"In the physics of the twentieth century there was a shift in
scientific emphasis away from the classical mechanics which
held sway during the nineteenth century. This led to a view-
point which may be characterized as belonging to the field-
theory. Together with the quantum physics of Planck and
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Heisenberg, which gave scope for the use of statistical laws in
natural science, and Einstein's Theory of Relativity, field-
physics constitutes the third pillar of the scientific view of
the atomic age. This new development did not invalidate
classical mechanics; bul it did relegate it, as a special
branch of physics of moderate importance, to a narrower sphere
within the more comprehensive total picture given by the
theories of field and relativity.

Those tendencies 1in the social sciences which strive after
scientific exactitude and do not simply utilize an approach

based on history and the humanities still bear, even today, the /
unmistakable dmprint of the nineteenth-century view of /

nature.*10
These views led some researchers to the concept of field as a
supplementary approach to the normal empirical approach. The éoncept of
field means simply this: a totality of mutually coexisting facts dbeying
laws distinct from the facts involved. In other words, the facts of the
world do not cumulate but obey new laws created by their very inter-
dependence. The field implies the notion of tension between poles, a
tension that would influence and even determine the observed movements of
the facts. Up to the present day, the concept of field in the social
sciences has served mainly in conceptualizing certain areas of tensio;w
between peoples and groups. It has become a conceptual scheme for social
conflicts. However, the concept has not been axiomatized yet, at best
it is a conceptual model still lacking the theorems that would Tink it
with socially variable exact parameters in order to form a genuine

theory. It is still an heuristic device only.

10H. Mey, op. cit., p. 9.
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Society as a whole can be viewed as a combination of different
dyna’mic totalities, of divisions into segments and fields of tension and
conflict. Presently, there is no field-theory dealing with society as a
whole since the resources available for elaborating this were either
inadequate or too complex. But a field-theory of the political system
and of séciet_y is probably more possibie today than ever before. Within
this new point of view, the "normal" functioning of the political system’
is only possible if mutually contrary social forces are held in balance
within definite zones. The visible political system and its Tater change
are the result of differing constellations among similar social field-
forces. The field-models of the political system should incorporate
variables ‘whose magnitudes reciprocally influence one another in multi
co-variance patterns _obeying a pre-established principle {or rather
pre-discovered since the dynamics of the field cannot be postulated a
priori but established by a method of inverse axiomatic deduction).

From the enumeration of the various influences in the first
section of this section, it muq’st already be clear that in many cases
field-theory can be thought of as a contrast to the structural or
logical -rationalistic types of theory and to the extent that this type of
theory suggests the existence of a principle distinct from the observable
facts but dependent on the co-existence of these facts, we may very weld
have reached a concept that would permit us a transition from empirical

to axiomatic theorizing.
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3) A Definition of the Field The Field in Physics

-

The English scientists Faraday (as the pragmatic experimenter)
and Maxwell (as his mathematical perfec;c/er), can be taken as the founders
of the physical-field theary, which deécr‘ibes the distribution of energy
in empty space in the modern sense. Faraday discovered the lines of the
magnetic field, the curved path of which, amongst other things, led him
to conlcude that the medium between the starting- and finishing-points of
force, the two poles, must iself have qualities which contradicted the
assumption of a timeless and rectilinear communication of force at a
distance, as was then advanced by physicists of the so-called "conti-
nental school.” : -

The idea that space in between observable “solid" bodies might
itsel f possess properties, was epoch-making. And it is amysing to ynote
that the much-despised ether-theories of space, to which in fact even
Faraday and Maxwell came very close, have turned out to be, in the form
of modern field and quantum physics, not anything like so nonsensical as
was at first believed.*

It is purely a matter of terminology what name one employs
today to describe the energy distributed in space.

"A field in mathematical physics is generally taken to be a
region of space-in which each point (with possibly isolated
exceptions) is characterized by some quantity or quantities
which are functions of the space c¢o-ordinates and of time, the

nature of quantities depending on the physical theory in which
they occur. The properties of the field are described by

) *In modern physics the concept of material substance has been
slowly replaced by that of a logical structure - empirical facts have
also seen their status shrink from that of autonomous entities to mere
symptoms of the logical structure.
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partial differential equations in which these co-ordinates are
dependent variables, and the space and time co-ordinates are
independent variables, In Euler's hands, hydrodynamics became
a field theory, the field of motion of a fluid being character-
ized by the velocity of the fluid at each point, and the motion
being described by partial differential equations involving the
velocity components u, v, w, at_the point [with the spatial
co-ordinates] x, y, z and time t.2."

The concept of field is better than mechanics since it means
that energy can be communicated through variations in abstract space
propert ‘es. The question as to whether a field is a specific energy or
an axiomatic formula is still open to debate. The field appears as an
intervening variable between visible facts < this intervening variable

can become the cause 01 /ents in the factual world.

The Field in Politics

Before attempting to build a field-theory of politics, a
defi_nition of the field as a conceptual scheme is necessary. Here, [
would 1ike to discuss some general characteristics which presumably
describe any field simply by virtue of of its being constituted as a
field,

1) The field is not a static phenomenon but consists of
patterned process‘e's representing systems of organized energy which are in
motion relative to one another.

2) In spite of the continual motion and change, the pattern of

transactions among the various §ystems composing the field has a basic

11H. Mey, op. cit., p. 3.
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stability which can be discerned. If the pattern is observed along a
spatial dimension, it appears as a structure. If it is observed along a
temporal dimension, it appears as a function. In other words, the
distinction between a structure in the field and a function inuthe field
is not absolute but, rather, is relative to the position of the ohserver,
The term pattern is inclusive of both structure and function.

3) The field 1is a four-dimensional continuum,  Whether pro-
cesses are pictured as patterned along a spatial dimension or along a
temporal dimension depends on the p(')usition of the observer,

4) Since the field is a continuum of patterned, transactional
processes, the structure-function of all the other parts of field, and,
therefore, of the whole field, in other words, all parts of the field are
in structure-function relation with each other. This™ total, diffuse
dependence makes it theoretically impossible )to isolate and observe
transactions among ad,jacent‘ narts of the field while ignoring the
reverbgrating effect of changes taking place in more remote parts of the
field as a result of the very processes being observed. In qctuﬂ fact,
however, such observations can be made on isol ated parts of the field if
it is stated that the reverberating effects 1imit the validity of the
observation being made.

5) The structur‘ahf%ction interdependence of all parts of the
field makes statements describing dominance or hierarchical relations of
one part of the field over another essentially meaning]ess.' For example,
if biological, psychological, and cultural events are considered to be
parts of the field, then such reductive statements as "psychol ogical

processes are derived from biological processes" or “personality is the




213

reflection in the individual of the prevailing cultural environment"
become irrelevant.* Since they are all field phenomena, the particular
form that each takes will depend upon the reciprocal relations among all
three\ One cannot be derived from another but must be considered as
having spatial and temporal co-existence.

\‘ 6) Although the field is a continuwum so far as its dimensions
are con‘cerned it is not homogeneous. The energy systems of which it is
composed are differentiated from” each other as foci or modes of organiza-
tion. The differentiation js discerned by the observer on the basis
of criteria of integration and maintenance of a "steady state." - The
identity of fhe foci of organization is maintained by integrative
processes which facilitate energy exchanges among the system foci at
rates‘ of exchange ar equiltbria which preserve the pattern or ordér’
fyv‘ithin the system. DNefence processes also occur and represent partial
sacrifices of structure or function within the system foci designed to
control energy exchanges resulting from strain, conflict, or incongruence
which, if unchecked, would lead to disintegration or loss of order.
Insofar as the system foci maintain their integration, tHey sustain
boundaries which distinguish one from another, but the boundaries between
the foci are ill-defined, incomplete and variable. The character of the
boundary area depends upon the dggree of order in the system resulting

P

‘from transactions occurring at any particular time and place.

*Operational dominance however is allowed by the scheme - mean-
ing that any observable factor can become the essential operator for a
given class of outcomes under certain circumstances,
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4) A New Focus: The Network of Relations

"Normal" relationships involving the routine performam;e of pre-estab-
V1ished relationships are of no interest to the theory - these can be
dealt with by empirical statistics and typologies.

Focussing on relationships means also the dismissal of indivi-
dual purposeful action as a source of explanation for events, Indivlidua1
behaviour is a false basis since it can be decomposed in many elements -
more determining than human will.® Evenr so, social events vary in
different persons and different situations that make them recognizable as
subject to law. Social events do form in fact a field, that is a
totality of co-existing facts possessing its own dynamics and imposing
upon (and even across) individuals. Individuals are in fact reacting
permanently to this wunseen social force - much more than they are
reacting to things. The laws of social fields would determine the
interdependence of relatively autonomous holistic functions as the
determining cause of all social -events.

Society - or the political system - are networks of relations
between different functions entering mutually interdependent performances
in a relation of covariance defined by the entire field. Things, people,
institutions, events become algebraic coordinates in an axiomatic system
that can be expressed by spatial models, The difference, however, with a

typological model expressing observable relations between different

*In an axiomatic approach - all phenomena result from a pre-
order that is not directly observable. Human will can be seen as a meta-
control occurring at the end of the pre-order process - it can afffect
the distribution function of the pre-order, nothing else. Like a chess
player, it contols local moves of pawns while respecting the determinism
of the game,
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elements of the system is that the field is a totalistic system of stress
determining the outcome of a relation by the amount of pressure it
imposes on it.

Personal povier does exist - not as a quality - but as the con-
trol of a field-function through which it can induce inner tension in
other persons. Human relations of all /types, legal, personal, institu-
tional are in fact stress-systems in which field-functions are involved
despite the fact that the participants are only "instinctively" aware o.f
the tensior. The tension determines their behaviour - but they will
never understand that.

Inter-individual tension therefore 1is induced tgy the whole
social field via individual characteristics. Any relationship is sub-
jected to an invisible rule that will automatically (and almost instan-
taneously) estabiish a role-relation and a power-relation between two
individuals (sometimes above their own preferences of the moment).
Tension-relationships constitute the inner fabric of society and the real
cause of‘social events. But as long as our social culture discourages
the belief in the existence of any such power~relation ne_‘gwork, we will
go on conceptualizing what is really happening through & ’m:ist or moral-
izing deception, On the other hand, personal conflicts and inter-adjust-
ment are so immensely numerous that in a sense they block our awareness
of them. We wish so hard to get rid of these tensions that we are afraid
to discover that it is a provable law. Tension, however, is probably the
foundation of the social system, operating indpendently of it. Fveryone
is” determined by the field - not absolutely - but relatively; the field

does not prevent a person from taking a decision, but the impact of this
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decision on socidl events will be determined by the social field in a
very rigorous manner. It is a relativistic determinsim by hypothesis.

A ?

5) 1Impact of the Field on Society

Most of +the conceivable impact of the field on social
behaviourais probably mediated through the social role. Not only is the
social role the source of an empirical functic;n in society that is
amenable to empirical ana‘lysis but it 1‘5 also the locus of power in
society. A role creates tension in others and the higher the rank of the
individual, the greater the tension he will generafe in others. The
axiomatic explanation of this tension is impossible at the moment since
it rests apparently on a social convention about the 1mpo:itance of
certain roles, but the problem could be more complex than that. For the
moment , it is enough to understand that the social role and the social
tension are closely related. The role generates tension empirically and
the axiomatic reason should ‘be couched in terms of the coordinates of the
social role in the field structure of society.” The basic axiom then
would be that people generate force-fields that overlap within a bigger
field - thus determining a behaviour. The field commands and controls
the observakle behaviour in a hypothetical precise pat"cern. The problem
is, of course, to discover this pattern as well as the empirical
parameters that would permit us to establish a causal determinism of
events in society.

The equﬂibr)ium or disequilibrium of the system would no longer
be the direct result of frustrated or fulfilled objective interests as it

is with systems analysis but would depend entirely on the evolution of



a7 i /

field dynamics within a given conjuncture, The whole theor_y_ rests on the
_ theory that the field is not only a metaphor but on the contrary that it
really exists, .

If the field does really exist, therefore it can trigger the
occurrence of events for 90 other reason than it is a function of 1ife in
society., Certain ideas, for example, can generateaconsiderame impact
for no apparent reason - ~r'umour's are also indicators of the presence of a
social tension. These social tensions are not arbitrary or archaic
according to the theory, they are rigidly determined. The influence of a
group upon an individual, for example, is following a precise pattern
well ‘known@ in social psychology, but how are we_going to explain this
premise if we do not postulate the existence of a functional medium that
will react to the existence of a group 1im such a manner as to get hold of
the 1'nd1vJ1'duals who belong to that group? The structure of any group is
also a rather conflictual affair following a precise pat{ern - all facts
suggesting the presence of a dynamic field to which the members of the
group react and adapt themselves.

The Ifact that ‘the most ridiculous opinions of a group can
become norms is a rather intriguing affair too.

In other words, the visible 1ogié of a political system tells
us little about its real occurrence or about the structure of political
reality. The field as an underlying strﬁ\‘cture is/:new manner of
defining relations between political factors. It implies the existence
of autonomous laws carrying their own weight on the relations between

observables. But the terms of these relations and the combination of

these terms with the relations have not been axiomatized yet.
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D) A Note on Marxism

Instead of finding & measurable theorem _connecti'ng his two
basic variables (economy and society) in an invaridnt factual inéer-
dependence, Marx chose ancther solution by substituting = ;qgrldview to
what should have begn a logical equation, Dialectical matéria‘lism and
the historical opposition of the superstructure to the infrastructure is
nonmeasurable, It is so ‘itmense an‘ hypothesis that the whcle wor]‘d can
be included in this philosophy without praviding for a logical “Why" to
anything that happens. It becomes a redundant ideal-type that defines
everything and explains nothing.*

One of the reasons for this failure of Marxism to provide for
an invariant equation is due in great part to an insufficient abstract~
deduction of the implicit logical properties of the social system. The
concept of capital is by itself encyclopaedic rather than functional,
And this is -one of the greatest difficulties in axiomatic theorizing in
the social sciences: the already known variables of the social system
that could be amenable to logical relationships are at the same time very
complex and vague. A very rigid preparatory process must be undertaken
before we can attempt logical axiomatic theorizing.

Neveytheless, Marx (despite the political reality that today

bears his name) should be recognized as the first man who really tried to

*In our perspective, Marxism 1is the correct description of
the syndrome of the permanent opposition between the clusters of roles as

it appeared at the beginning of the Industrial. Revolution. However, Marx
succeeded only in describing correctly a syndrome, he never succeeded in

formulating an axijomatic theory starting from his observations - on the
contrary he reified the syndrome to the rank of a natural law that could
bé generalized empirically. Marx remained a victim of 19th century
inductive method, he did not understand that he was unveiling a syndrome
pointing to the existence of an implicit abstract determinism - distinct’
from the syndrome. By confusing the syndrome with axiomatic causaht_y he
is the Kepler of social science - not its Galileo.
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ask the right fundamental questions about the implicit dynamics of the
social system and this was a stroke of’gem'us: ” the dynamics of the
social system is a logical infrastructure rather than the result °f,,,.a set
of random human reactions. -
Marx was making a ,‘d%stinction between t;he infrastructure of
societyl2 and its superstructure.  This distinction is really the
piston of his theory, According to him the totality of relations sur-
rounding the economy were obeying a dynamics that differed from the
visib}e part of economy. If from the visible point of view ecbnomy was
nothing else than exchange of goods and values achrding to accounting
conventions, from a deeper perspective it was an unseen power structure
that served as a basis for an ol igarchy. According to him this olig&rch-
ical process was ’not understood by the social actors - neither by those
who profited from it nor by those who did not profit from it. The dicho-
tomy between the real functioning of the econon'u?y as an oligarchical
sfrfucture"' and its visible counterpart which wés apparently based on
justice and free exchange could explain tlhe functioning of all the
visible iunstitutions. The limited knowledge of visible institutions gave
them false 1egit1macy since obJectwe Jjustice did not go deep enough to
correct the infrastructuratl- mJust1ce concealed in the system. What Marx
meant was that the real power relations in a society are invisible and
therefore cannot be corrected by a ‘“superstructural” administration
incapable of deep ana]ysis. For Marx the visible values of the system

were bound to clash with the emergence of new values held by.those who

suffered from the system,

-

learta Hernecker, Les concepts é&lementaires du matenahsme
historique (Bruxelles, (‘ontrad??t'lons, 1974}, p. 73-85.
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Conclusion

Theories reviewed in this chapter are not fully axiomatized.
Their logic is not fully articulated and concepts are often close to
ordinary colncepts instead of being strictly propositional functions

within the theory. ‘Neverthele‘ss, to the extent that these theories

A

[y

postulate a structural origin for certain political occurrences in a
manner amenable to 1ogiga1 propositions they constitute pre-axiomatic
conceptgal schemes. Inr'lthese schemes the origin of certain political
occurrences is not visible, the reason why they occur and the degree to
which they occur depend on shifts happening in an underlying structure.
Those "shifts are not accidental, they correspond to laws of these
structures. Basically these théories try to explain three basic problems
of the political system. These problems refer implicitly to the
existence of some type of dynamism that escapes attention of political
actors (leaders and citizens). The strategy of interaction between
po]/itical actors corresponds to a pre-ordained strategy of the
structures, Human behaviour becomes a mediating variable between
structures interacting as autonomous systems,

Theories reviewed point to the existence of three structural

problems of the political system.
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Problem 1: Pattern of Oppositionx

Opposition in a political system does not occur at random. It
forms a pattern. This pattern is in fact responsible for the maintenance
of opposition in the system irrespective of the material gains involved.
Visible political opposition is therefore the symptoml of an under]_yinc_}
principle of opposition. In other words political opposition is struc-
tural in chara/cter, it cannot be reduced (except temporarily) by actors'
cooperative behaviour. The logic of this opposition is explained by
different principles. For G.L.S. Shackle thg principle of opposition is
chronic uncertainty. Opposition is éA]atent. People are united by fear,
they accept a minimal conventional normative system by fear of being
alienated in the search for an undefinable gain. So opposition 1is within
as well as between political actors - it 1is an opposition between two
sets of equally undesirable alternatives: stagnation and chaos. Opposi-
tion has an intellectual origin, it comes from ignorance of what other
people think and ignorance of the next phase of the sequence of inter-
action between individuals. Ignorance is then institutionalized 1", a

status quo routine where cooperation and opposition between individuals

will be reduced by normative rules of interaction between individuals.

Opposition is therefore the pillar of the system and the "“raison d'étre"
of the institutionalization process. (Opposition will occur precisely
over the institutionalization process to the 'extent that this process

will be made against a group that symbolizes an unknown sequence of
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binding choices. Therefore political ;pposition has an epistemological
root that cannot be reduced except by institutionalizing defence mechan-
isms,

Pareto eaplains opposition as the result of irreductible
patterns of thinking that conflict with each other, These patterns
(residues) emerge according to evolution of political juncfures and
conflict with each other as a result of a psychological determinism.

In the field-theory, opposition is conceived as poles in a
tensor field. The “raison d'&tre" of opposition in structural terms is
precisely the maintenance of the political field. Implicit in the theory
is that opposition between groﬁps\and institutioés in a society is inter-
twined with the existence of a political force-field from .which groups
can derive somé form of energy. The distribution 6f opposition 1in a
system would be a function of already existing distribution of energy.

For Marx, opposition occurs between an incompetent elite and a
éass of dependent citizens affectred by prob]em§ of a junctural nature

that do not find their way in the elite's Weltanschauung.

Example

i
The existence of a rationality of opposition is well illus -

trated by Michel Crozier’ in his book Le phénoméne bureauﬁratique.13

13M1che] Crozier, Le phéncméne bureaucratique (Paris, Albin
Michel, 1966) X
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The author describes a process by which groups of workers will decrease
their productivity' and will combat any adminiétrative measure intended to
stop this trend. This resistance in the performance of an economic rile
is made for a reason that is not immediately apparent. In fact it
appears that decreasing productivity occcurs in areas where coal itions of
workers have a monopoly over a precise function. This strategy aims at
forcing correlated economic and management structures on the defensive by
making the%r participation in the economic process dependent on a struc-
ture that institutionalizes obnoxiousness as a weapon. This process is
only remotely connected with economic benefit - in fact substantive
losses of gain may be involved in the process. The rationale for the
behaviour would point to the existence of a power gain linked to opposi-
tion.  This power gain corresponds to the degree it "forces economic
organization to comply. The reason for this behaviour would be in an
uﬁseen rationality of power. h

* If we gombine what theories say on the origin:of opposition we
do not have a fully axiomatized theory but at least we may obtain classes
of concepts from which further theories could be made. 0Npposition would
originate in:

- social aggregates that are co-terminous 1in the result of
their action but opposed in the process by which they get

there; .

- this opposition on the means would support mental schemes
irreductible to one another;

- these mental schemes are shut one to another becayse they
are based on different epistemologies;
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- this double opposition - pragmatic and epistemological
generates a tension 1in the political system that forces

the whole system to subordinate ftself to this tension.

What remains to be discovered {is the exact configuration of
this opbosition mechanism and how variations of 1its elements could
correspond to an axiomatic algorithm. Theorems and parameters of the
theory could then be checked on several systems as displaying different
variations of this basic mechanism.

N {
Problem 2: Direction of Attitudes

Theories reviewed so far consider attitudes as patterns of
evaluations embodying rationalities that are structural in origin. The
problem of attitudes here differs from the contents of these attitudes.

It links the character or the evaluation they propose to an underlying

" principle transforming the judgement into a political force. Attitudes

are therefore rationalizations or pre-ordained judgements cast 1in the
structures. Even subjective judgment is not free - it is determined by
the role of the political actor and by his position in a power structure
at any given point in time. Subjective thinking as a global procedure of
ratfonalization masks the structural orligin of opposition between
1ndivid‘ua1s while mobilizing them on an opposition course larg’eT; for
symbol ic reasons. The serious character of political opposition does not
1ie in the reasons given for opposition but in the structural reasons

why those reasons are uttered. ttitudes do form formal patterns, or
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m1éi~o-—1’deo1og1’es for each competing group 1in the system. These micro-
ideologies are of interest only in their formal concept - that is to the
extent they revelal the direction and intensity of their opposition in a
network of competing groups. Attitudes are therefore nathing .more than
an opposition function.

Attitudes as symptoms of opposition are explained differenﬂ'y
by the theories. For Shackle attitudes are determined by their place in
the stochastic pattern - finite versus updefinab]e choice. Attitudes
dealing with finite values seek to preserve the status quo (which classi-
fied leftist groups as conservatives by the fact they agree on the terms
of the system = even if they don't agree on the distribution of the
terms) while attitudes referring to values not offered by the system
constitute the true menace of the system. ‘For Pareto, political values
are rationalizations of pre-existing (and irreductible) psychic states
reacting to political junctures. In that sense attitudes are mere
indicators of the presence of changing psychic structures of society.
For field-theory, ideas are functions of a tensor-network - the energy
they gerierate corresponds to their strategic position in an ad hoc
power pafterp. ldeas that work are in tune with the movements of the
field in a given juncture while ideas that won't work have no meaning
because they do not correspond to an underlying pattern, Ideas and
values are therefore mere symptoms of an wunderlying pattern 'of stress
that fluctuates with junctures. For Marx, ideas are either pheno-

menal rationalizations .of structural problems or scientific theories.
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Human beings are functional ignorants, the limits of their senses prevent

them from understanding the 1limits of social organization and they

justify problems in maral terms rather than understanding their struc-

s °

tural origin. P

Corroboration of the structural origin of political attitudes
is provided for by sociology of knowledge and in particular by Karl
Mannheim's thesis on origin of ideologies.!?  In his thesis the
author recognizes that different meanings are attributed to similar
descriptions of reality and politics depending on the structural
background of those who express attitudes. The origin of the difference
Hes; in the group of reference to which each individual belongs
sociologically. Groups in competition will define reality according to
their interests. This happens at two levels - an immediate level where
interests are presented as facts and a universal level where interests
are expressed by a major philosophical systen. Since knowledge is
dependent on a phenomenal method, it cannot be tested by a neutral method
but is tested by the assumption of each group. Political opposition
based on irreducible’ interest structures is therefore complemented by
conflicting interpre{ations of reality based on convenient assumptions
about knowledge. The superficial nature of this knowledge gquarantees two
things - that the structured cause of the conflict is ignored and that
each of the opposing parties is convinced of)fts own rights. Ignorance

is therefore a function of the underlying structure of politics.

14Kar1 Mannheim, Ideology and Utopia (London, Routledge
and Kegan Paul, 1954). . ,
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Problem 3: Inertia and Polfitical Change

A third major problem addressed by the the(;ries is the inertia
of political structures or elites opposed to pol itical and social change.
This problem is usually interpreted by the traditi?nal concept of object-
fve interests that have to be preserved by archa‘a\t/ institutions at times
of reform or revolution. This approach, however, may not explain every-
thing since declining elites may cling to power despite untenable posi-
tions in terms of changing power configuration and untenable positions
in terms of their capacity to sustain economic growth.' The hypothesis
therefore is that some kind of inertial structure is responsible for
the inertia of declining elites. This structure by definition escapes
awareness of the concerned' elites even if they may be ready to recog-
nize the difficulty of their situation in strict common sense terms.
According to theories reviewed in this chapter therefore we may postulate
that the mechanism of political change 1is structural in character and

functions. despite the relative capability of any one such elite to stay

in power by conscious objective moves. G.L.S. Shackle's theory of

uncertainty postulates (although implicitly) that political actors will
limit their behaviour to a finite list of choices offered by the system
for as long as this 1ist has apparently not been exhausted. The fear of
alternatives comes from the impossibility to control the sequence of
choices required by mobilization around choices that are not defined by

the system and that can lead by definition to any kind of outcome.
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Therefore only those groups in society which have absolutely no hope of
gain under a list of choices offered by the system will mobilize.
According to Shackle this type of mobilization is most likely to lead to
chaos as a transition phase towards a new system offering a new finite
list of choices under which a new routine will emerge, This theory would
therefore explain resistance to change as a consequence of an epistemo-
Togical problem specific to life in society - old elites are not equipped
intellectually to redefine a new social convention and will therefore
drown with their dysfunctional assumptions about their changing political
system, This characteristic can be verified in most revolutionary
sequences where the "desertion of intellectuals”15 js a function of
this type of change.

Pareto explains po]jtica1dchange i a simildar manner. For him
"residues” or ps;chic aggregations of values emerge as a result of struc-
tural changes, Residues are embodied In elites that depend on them.
When residues are 1in accordance with a particular configuration of
society, the elite will remain in power. When this configuration
changes, a new elite embodying the new residues emerges and enters in
conflict with the existing dominant elite. Eventually the new elite will
replace the former one. Contrary to Shackle who sees change as resulting
from a transition stage of chaos, Pareto conceives the new system as pre-

ordained in the residues resulting from structural change, Neither one

i 15Crane Brinton, The Anatomy of Revolutions (New York,
Vintage Books, 1965).
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of these two theories offers an operationalization of change - they just
provide conceptual frameworks within which elite inertia in face of
change could be explained. Theories would have to be operationalized by
comparing their schemes with actual examples 1in an attempt to formalize
their concepts with more precision,

Field-theory offers a new perspective on inertia at times of
change. The rationale of the theory as aleady expressed is that systems
of relations betweén individuals and facts and ideas in.society form
invariant patterns of tension and energy depending on where the group is
lc‘)&cated in the system conceived as‘a tensor-field. If the number of
decisive relations surrounding a group is high therefore it will control
more energy than other groups and will bend the whole relational ngetwork
of the system to its own advantage partly independentiy of the objective
gain involved among competing groups. Dominance, control of ideas and
behaviour and even occurrences depend therefore on quasi-physical proper-
ties of patterns of political relations. A fading elite would simply be
one that does not control anymore a °$L;ff1cient amount of decisive rela-
tions to maintain 1"53 energy. Implicit in the theory is the fact that
power configuration lies in relations - the \\/isible institutions operate
successfully to the extent they correspond to clusters of decisive
relations when ﬁhey do not, the; become empty shells and are eliminated.
Despite the fact that the theory does not define clearly the political
conditions of patterns of relations it is able to suggest a conception

of political power that depends on a system of invariant relations.
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Also of interest is the concept that the system is capable of imposing
norms, ideas and rules by virtue of an abstract pattern of force sur-

rounding the dominant pattern. This quasi-physical property of politics

-could explain why large guantities of people submit to numerically infer-

ior elites - even before those elites can control military and police

forces. The idea that the political system operates within a power-field

generated by systems of relations is an interesting hypot:,hesis.

Finally the Marxist theory explains global changes in the
political system as a result of an adaptation of economic relations to
new methods of production. Each time a dominant elite will define the
rules of the system 1in a manner that will guarantee unequal access to
collectively produced goods. Formal equality does not affect structural
inequal ity which means that even equalitarian regimes are ol igarchical in
their functioning. The theory does not, however, address itself to a
number of problems - if human knowledge is phenomenal in character and
the structure of the system escapes immediate human awareness then it
might be impossible to adjust the rules of society in accordance with
extremely complex shifts of the underlying structure of society. This
epistemological gap may be responsible for the existence of oligarchy in
communist regimes. Marxism is a rudimentary axiomatic conceptual scheme.
Although postulating correctly that the dynamics of any visible system
does not lie in visible organization but in an underlying necessary
pattern, this pattern is defined in terms of visible or‘jganization which

blurs the necessary distinction that must be maintained in an axiomatic
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theory between analytic causality and empirical causality. The mechan-

istic character of the theory is no more apparent than in its explanation

of political change. Here Marx is confusing the®abstract necessary

structure with the visible one.
Again circumstantial evidence of the structural nature of
change is available here and there in political science literature.

Barrington Moore's thesis on the origin of dictatorship and demo-

cracy15 provides some examples that could be fitted with any one of

the four theories reviewed here. The American Civil War would provide
some evidence in favour of a Marxist jnterpretation of politics as based
on different methods of ﬁroduction. The French Revolution of 1789 would
provide for an illustration of the field-theory by a description of the
impoverishment of the types of relations surrounding the French aristo-
cracy. This elite became in fact a hollow shell, The peasant uprisings
in nineteenth~century Ch;na would confirm Shackle's hypothesis that
mobilization occurs (1) only wheq thelfinite 1ist of choices proposed by
a system offers absolutely no hope to a particular group of individuals
(demographic presure rendering property of land unavailable for large
quantities of peasants) and (2) results in chaos in the pursuit of
undefined choices (peasant revolts were strictly anarchic in cHaracter)
and finally changes in economic structure of England could be interpreted

within the conceptual framework proposed by Pareto as a change of

15Barrington Moorre, Jr., The social origins of dictator-
ship and democracy: Lord and Peasant in the making of the modern world
{(N.Y., Beacon Press, 1967}. ’

|
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residues embodied in a ne;:'d ite as a result of new expectations offered:
by industrial -ty;ne organization of agriculture. ’\

Therefore pre-axiomatic conceptual schemes ar; of interest
because they postulate the existence of a logic of the political stru;.-
tures that differs from the visible organization of society and that ex-
plains certain fe§tures of the political system that canno{: be exaained
4as a result of thé rational pursuit of objectives by political actors.
The logic of this underlying strt\xctﬁre wou1_d’ explain political opposi=
tion, the direction c; political attitudes and inertia“at times. of poli-
tical change by virtue of an underlying dynamics of the political system
that cannot be observed directly. Theories reviewed here postulate that
these structures are to be conceived as embodying a specific logic that
cannot be derived from inductive analysis but instead has to be derived
from properties of these structures conceived in axiomatic terms.

The abstract character bf these" structures is precisely' what
escapes the awareness of present-day political science. Too often those
schemes are simply ignored or are conceived as co-terminous with “their -
,t;henomena] counterparts. But in Shackle's and 'Pareto's works , ‘N‘\ is not
the content of political culture that is analyzed but its logic. In
field-theory as in Marxism it 1s not‘ th; visible organization of society ~
that is analyzed but hypothetical systems of 1‘nvari§nt relations admit-
tedly conceived to be concealed within the visible structure of the

political system. Therefore.these theories are axijomatic in intention by

postulating the existence of autonomous formal patterns as the cause of

A
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political occurrences.  The theories, however, retain a pre-axiomatic
character due to three limitations: first, the concepts are insuffici-

-ently axiomatized, they retain too many analogies with their visible

counterparts and they are not enough complementary components of a single\

1ogi_ca1 concept; second, theorems are insufficiently deduced from the
system of axioms, many of the consequences that can be deduced are only
implicit in the theory; and third, the theories are insufficiently tested
" op reality.

é Despite these shortcomings, this pioneer work in an axiomatic-
structural interpretation of politics points the way to a new cl ayf
theories that would make political events explainable in térms of a
Togical pre-order. . Theorems dedhced from this pre-order could explain a
“'wide range of phenomena by sheer logical necessity of this pre-order. In

[

facts, this new approach is similar to the approach used in modern

-

physics that makes physical occurrences explainable by their conformity

to an underlying pattern of abstract relations. The difference between

these pol‘it{cal theories and modern physics theories stems from thé fact
that they are not as fully developed. With more axjomatization and more
testing= some of these theories could probably lead to acceptable
axion{atic formulae in the not too‘distant future. Axiomatic theorizing
depends on postulating the existence of purely formal properties of
reality, in"poh‘tical science some theories have attempted to do so and
from their limited experience it is possible to conclude that this
approach to teorizing is affordable. What is needed now is better

axiomatization in the formulation of hypothetical schemes.
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CHAPTER VI
. GAME THEORY AS AN AXIOMATIC THEORY OF POLITICS

Introduction

The growing complexity of politics demands a redefinition of
causative relationships that entails more, than usual descriptions of
precise cases. The modern citizen 15 trapped in a jungle of norms,
ruies, conflicting loyalties and goals and 1is increasingly forced to
adopt complex strategies that render his behaviour' less and less predict-
able in empirical ;errqs. The new solutions are bound to be more complex
than past ones and a science based on the ‘assumption that future occur-
rences will be simple repetitions of observed occurrences 1s possibly too
opt;imistm. The rational model of behazliour currently in use in the
discipline is too passivie to account for the rules of permutation of
complex choices. Gage theory may prove to be an interesting alternative.
It represents abstract symbolic maps of multidimensional phenomena which
serve as a basic reference system. When relations between human beings
and options become very comp]éx, only a n-dimensional, abstract, symbolic
mapping procedure can measure up to the task. Empirical procedure 1§
more appropriate for unilinear simple relationships.

Game theory provides a powerful conceptual scheme for the

/
analysis of behaviour as a function of complex logical choice structures.
' <y .
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| Informally, a game may be conceived as a "context of strategic
interaction" among a set of agents. Each has available alternative
choices of action, the consequences of which are a joint function‘of the
choices of all the agents. Unlike pre-axiomatic conceptual schemes the
theory consists exclusively of propositional concepts of a logical nature
thus permitting a description of behaviour in purely formal terms\.‘ The
theory is axiomatic 1n the formal sense of the terrﬁ. Starting from a
number of pre-conditions Qefiniﬁg the boundaries of contexts of strategic
interaction (axioms) maximal decision criteria are deduced (theorems).

The importance of this approach for political science resides
in the fact that choices are not oniy the result of rational options
bearing on visible objects but rather 'constnute a system where outcomes
are a function of strategic properties of that system. Viewed from this
perspective the political system entails more than input and feedback, it

is itself the institutionalization of abstract choice patterns.

A) THE AXIOMATICS OF GAME THEORY

}
1) The Formal Cadre

Game theory 1s an axiomatic theory. It 1s a branch of mathe-
matics. As a method it 15 based on fundamental assertions linking
certain terms and certain relations 1n’" an absolutely exact manner.
Thése assertions are not obtained b_;/ infinite regress to assertions

eviously established - they are rather accepted without proof as basic

Lr
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axioms. Other assertions derived from these first ones are the theorems.
The rationale of the theory is that human behaviour is subordinated to a
1ogical structure of choice. Choice is no more reduced to (passive and
natural) terms but becomes a pattern that is independent from the subject
matter of action. The rationality of choice does not lie anymore 1n the
utility of the object of choice but rather in the strategic value of the
action of -choosing itself. The approach can be described as an axiomatic
theory of the logical structure of human strategy. As in physics where
theorizing ranges from simple phenomenal occurrences to universal
abstract laws, game theory is also a complex field of knowledge where a
number of analytical levels are available.

The cadre of game theory is the mathematical theory of sets. -
The set is a collection of elements. Permutations of elements within
sets combined with overlapping functions of sets form the distributive
law of the theoory. Assuming the correspondence between sets of ardinal
and sets of cardinal elements, the theory will determine the range of
utility or the range of ge;in available for pre-ordered sequences of moves
_(or choices). _These values are best represen;ed by wvectors on an X-Y
ordered plane. Comparisons between vectors resulting from different
sequences will permit the discovery of the most strategic sequence.
Cor/‘*zﬁespondence between choices of moves and resu]‘m%g values 15 quite
complex due to the system of interc;ependence of the moves. tach move

brings a transformation of the system that determines the value of

following moves.
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2) Elements
The new notions are deriywed from combinatorics proper to
the subject matter and have little to do with any phenomenaT descrip-
tion of the political systenm. Game theory unravels mathematical
properties of human behaviour that can be stated ax1omaticaﬂy.\ The
fundamental value of any game, (the minimax theorem of Von Neumann:

S = max min XAY = min max KAY) TJeads to the discovery of abstract
X oy y X
relationships 1in the unseen underlying social structure which without

the aid of the theory would remain unknown.

Elements of games are universally known. What 1s less known
however is that these elements cap be modified so as to make diffe{t\
types of games. Nevertheless by convention any game must contain the

following elements:

¢ The players: they can be 1ndividuals, groups, organiza-
tions for simple games and structures and even games for
complex games.

o The strategies: they describe all possible courses of
action for the players, These strategies depend on the
evolution of a given game. In simple games the alterna-
tives form a closed system (although a remarkably complex
one on occasion) and n complex games they form an open
system where surprises become possible. -

@ A choice of strategy: this is the formal goal of the game
which means that given a network of computing moves a
certain sequence of a series of choices will provide for a
logical collapse 1nto one Ssingle equivalent choice (the
outcome) that may or may not coincide with players expec-
tations.
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These elements are then combined with the axiomatics of the

' cadre according to the following principles:
¢ Interdependence of choice: a strategic choice s a
function of other players' choices. The interaction of
choices produces a logical structure within which paths

leading to sure outcomes are to be determined by the
theory.
_ ¢ Inverse relationship of outcome: in any game the strategy
of any player effectively limits the strategy of other
. players to decreasing alternatives. Any move that does
not assume this function is irrelevant to the theory.
¢ Maximization of strategy: by definition and as a

corollary of the previous postulate each player seeks to

maximize the efficiency of his strategic choices.
/

t

3) The Two Levels of Gaming

On;e the format of gaming is accepted the question to be asked
concerns t_:{\e axiomatic principles to »wh1ch different levels of gaming
must correspond to account for observable moves. This last question
leads to the formulation of axiomatic principle. of political games.
Viewed fram this perspective game theory can be subdivided into twq basic
categories: functional games in which all the possible moves an& payoffs
are known 1n adv\ance and structu\ral games in which moves and payoffs
change with the evolution of the game. Traditional game theory consists
mostly of the analysis of functional games while a more modern version
leads presently to the concept of structural games. Both approaches may
be useful for the understanding of politics but structural games aim at a

{
deeper level of analysis where general propositions on the functioning of

"
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the political system become possible, These di fferent concepts of game
lead to the analysis of successive layers of interaction in a manner
germane to an axiomatic definition of rea}it_y. As an explanation of
politics the game concept 1is probably able to p\r\bv.iq? for an accurate
description of the inner dynamics of the political SySEéH\ﬁS opposed to
an explanation by the visible organization of the system which does not
allow at the moment for valuable prediction of future outcomes.

o Our hypothesis is that two successive layers of game can
laccount for all possible political interactions. Each 1aye;*ucorresponds
to axioms from which theorems can be deduced thus rendering the
interactions necessary and therefore predictable. In other words human
interactions are game functions, they are not arbitrar;/, they correspond
to an abstract structural necessity. Game theory becomes a model
describing the dynamics of politics. Such a model displays the
parameters governing the dynamics of the political system. The effects
of varying conditions of these parameters can be studied, and

experimental results can thereby be expressed by 1invariant laws.

In our hypothesis, two types of games are postulated.
a) Functional Games
The game 1s the object of study of standard game theory. The

players, the gains and the moves are simple, objectively defined and

systematic. The choice of optional strategy 1is 'determined by the

i
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sequence of choices of pre-fixed positions. Within this format the
outcome of action is determined by an equiiibrium point of symmetric

strategies.
Transpc;sed as vectors on an X-Y ordered plan, thése games are

characterized by:

Symmetry: players are equivalent,

Independence : each player~ determines his preferred out-
come.

Continuity: similar games will include similar amount

7 of conflict.

Boundedness: the level of conflict 1is operational
ranging by convention between 0 and 1.

Equivalent the _new_feasible outcomes will decrease

reductibility: the amount of conflict without affecting

the status quo point.;

The axiomatization of the standard form of game theory consists of the
postulation of combined conditions that determine sub-sets of maximal
moves. Here the axiomatic enterprise bears on the characteristics of
strategy as opposed to the axiomatics of the cadre which is simply the
formafizatmn of the context of strategy. Axioms for game-strategies are
not always expressed in a specific manner. Sometimes they are taken for
granted. For the purpose of our argument, however, we will render more

explicit the axiomatic aspect of the theory.

1Robert Axelrod, "Conflict of Interest: An Axiomatic
Approach," Journal of Conflict Resolutions, Vol., VI, No. 1, p. 88-91. .

.
a3
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b) Structural Games

There has always been some kind of uneasiness about the imple-
mentation of game theory in political science. Although it was recog-
nized that there was an analogy between games and politics, few political
scientists had an idea on how this analogy could be articulated. In fact
the type of games currently ana'(l’yzed in game theory seem to apply only to
very limited occurrences. As a model of politics the theory is in fact
reduced to situations which display the following characteristics: 1) a
finite mate;rial gain (or goal) that can .be divided among p]ayers;lz) a
unique form of tactical moves or choices); 3) a symmetry of players.
Very few political occurrences corresponded to this .type of game - only
situations 1in which choices were highly institutionalized (small
electurates, local market competition) were in fact amenable with some
degree of validity to an analysis by games. As a theory of conflict or
as a theory of coalition formation the theory had very little to say
despite its prowess of delivering a full-scale theory of economics and

K

society.?

2A. Rapoport, N-Person Game Theory, Concepts and Applica-
tions, (Ann Arbor, The gmversny of Michigan Press, 1970), p. 294.
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Also the approach was based on a number of assumptions about
game interactions that sounded a bit extreme in political terms - was it
true that important problems could' be reduced to a win/lose situation? -
the theory had an unnerving tendency to go back regularly at the swmpler
"two-player zero-suf trap" for a reassertion of the mnimax theorem which
serves as some kind of pillar to the mathematical tractabihty of the
resulting system. In other words the theory was accused of lack of
relevance and reductionism. The concept of utility also applied somewhat
oddly on big entities such as nations. The assumptions of the theory had
to be adjusted 1f the whole approach was to be more than an artificial

f

raconstruction of situations in which interactions were more complicated
than those held by the theory.-

Finally the more appropriate concept of metagame emerged3
in the _early '70s. In the new approach the gains, the players,aﬁthe
strategy itself dep'énd on the situtation to be analyzed and are not
arbitrarily pre-fixed. What does not change however 15 the Tlogic of
gaming which remains constant.

Over the past 10 years structural game theories have emerged in

an attempt to avoid the pitfalls of the standard theory. At the moment

3N1‘gel Howard, Paradoxes of Rationality: Theory of Games
and Political Behaviour (M.T.T. Press, 1971).
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several theories of this type are available but t}ose presented by Nigel
Howard will be retained here as a basis for our discussion.?

The basis of the new approach lies in an wmplicit postulate of
complexity. The idea that a player always seeks to maximize his utility
is considered as simplistic. Rationality implies much more than the
choice of the alternatives that has the best consequences in terms of
gain. This approach which is used most of the time in systems analysis
and in economy for descriptive purposes is replaced by a new one in which
utility is polyvaient. The problem is that any outcome is determined not
by one or two political actors but by the interacting decisions of a good
number of actors (persons, groups, institutions, organizations) with
different. objectives. If each of these actors is playing a different
game then the political system becomes a compiex network of interacting
and overlapping games. In this context weu cannot talk about gain as such
for this notion has no meaning anymore, we talk about functional gain,
that is a gain that confirms the strategic progress of the player (or the
actor). Chotces become second-order choices that have a functional con-
}equence of fixing other players' choices to one's own advantage. This
Tevel of choice 1s 'the only one that can sustain successfuﬂy Tife 1n a
complex systerﬁ. Mere anthropological aspirations such as pressing for

the maximization of objective interests may explain political behaviour,

4N. Howard, A Dynamic Theory of Games {(Faculty of Manage-
ment Sciences, Unmiverity of Ottawa, 19/5), Uorking Paper 75-22.

o
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at the level of the daily activities but as soon as the system becomes
more complex, substantive goals are replaced by much more complex, subtle
and decisive ones.

The second wmplicit postulate of the theory is that second-
level choices are not necessarily conscious. _M;tagames are in fact
immensely complicated processes that require the ability to solve at each
instant complex systems of differential equations between a sea of
competing choices. Human beings cannot solve these systems with
conscious calculus even if their decisions are proven a posteriori to be
the result of a fantastically complicated synthesis. Clearly human
beings are solving the myriads of equations unconsciously. Therefore a

4

theory that addresses itself to the task of deciphering this process

2

cannot be a simple one:

"In fact, explanations of interacting consciousness may be the
hardest of all to follow, as they really involve becoming
self-conscious to a depth not hitherto achieved 1n human
experience. We are dealing, after all, with interactions
between the most complex abjects (human brains) known to us.
Must we suppose that these interactions have to be terribly
simple?’s

If metagame theory 15 taken as a political theory, 1t means
that visible political occurrences, choices, developments, changes,
surprises are the result of an abstract pre-order made up of functional

relations between competing human choices.

5N. Howard, Prisoner's Dilemma: The "Solution" by General
Metagames (Ottawa University, Faculty of Management sciences, 1975),
Working Paper No. 75-24, p. 14.
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4) Game Theory as a Model

Game theory concerns the theory of mathematical modelling of
opposition situations, that is, those situations in which relevant
decisions are a function of partial decisions made by deciders pursuing
conflicting goals. The theory is preferably to be used in sw‘tuations'
where decisions are made under conditions of incomplete information about
the siﬁluation.

The theory assumes that players are pursuing some sort of
goals. The results of choices toward these goals are imputed a number
characterizing the degree of realization of these goals. These_ choices
are not simple however. Each choice proceeds from the presumption that
there is a real law, e;s _yét unknown to the decider (player), which leads
other players to act in a manner least _favour‘able to him. In such a
patfern of interdependent antagonistic choices, decision criteria
(usually theorems ) are necessary for the selection of maximal strategies,
These criteria are not intuitive, they are derived from axioms which -in
the C;Se consist of necessary conditions to be repeated in an ordering of
available acts {or strategies). l

Usually the concept of a game is not the central concept of
any axiomatic theory. There is still no unified mathematical theory of
games. Instead there are a number of relatively connected models of
conflictual situations -classed more or less as game theories. At the
moment separaté axiomatics are built for different types of gamés.

These axiomatics 1n practice are propositional functions which permit the

ﬂ"h
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deduction of optimality theorems in9situations of ignorance and uncer-
tainty. They permit a transformation of a conflictual situation from one
in which no obvious solution is available to one 1in which choice becomes
3 <\1ecis1on between_weighted risks.- ¢
At the moment game theory could be defined as an axiomatic ,
problematics rather than an axiomatic theory of politics. Unlike.other
pre-axiomatic conceptual schemes, however, this approach can be developed
indefinitely both at the 1level of formal scenarios and mathematical
relationships and at the level of empirical testing. The theory also
onsse’sses the remarkable possibility of converting it/self int;) a
structural theory: 1in physics and in biology where the theory is'used, .
there is no participation of a subjed consciously making decisions.
J ‘ In ~those fields the players are structures and the "detisions"
consist of the selection of maximized functions. By comparison it could
. be intgresting for political science to develop a game-theoretic version
of structural-functional analysis where such functions as integration,
adaptation, goal-attainment and pattern maintenance could be conceived-as
playing a game against their corresponding dysfunction within each sub-
system of the political system, For the moment, however, game-theory is
well developed for only one class of games: finite two-peArson’ zero-sum
games. The rest of the field is presently occupied with the building of”
different types of games and logical and matﬁematica] scenarios for
solving these games. ' In the next section we will concentrate on one
major problem as an example of how game theory can. be useful in the

r

breakdown of complex situations into their logical constituent parts,
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B) CHOICE AS A FUNCTION OF UNKNOWN CHOICES:
A GAME-THEORETIC TRANSLATION OF THE PROBLEM

1) The Praoblem

'

In Chapter 5, G.L.S. Sr{ac,k'le's choice problematics was summar-
ized. It was suggested that choices made under uyncertainty were crucial
f"l' the explanation of emerging destabilizing movements within previously
stable po]itiﬁa] systems. It has also been proposed that no easy solu)
tion could be found. for those situations that somewhat transcended the
usual “common-sensical" conception of reason in which a solution is
Timited to a choice between sev;ral options known to the dec‘ider. When
no clear options exist the "choice structure” of any political system may
indeed b_gcome unmanageable. For such problems an interpretation of the
case in terms of structural logic (axiomatic) may be more appropriate
than an analysis conducted on a logical-positivist {inductive) basis,
Galpe theory will therefore be applied in an attempt to examplify its
merits as a research method applied to complex problems. [t will be
shown that game theory can provide -- first -- for an axiomatic con-
ceptual scheme for the proble;rl of choices made under uncertainty and -«

second -- for game-theoretic genralizations about choices themselves,
2) R.D. Luce and H. Raiffa's Axiomatics

A conceputal scheme for the analysis of decision-making

under uncertainty has beem developed by authors Luce and Raiffa.
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In their approach axioms are utilized as necessary conditions that must
be met by “ecision-criteria in the ordering of hypothetical choices made
by a decider in a situation of very limited knowledge of the context of
decision.

“The approach used, which will be employed again 1n the next

section, warrants a comment. MWe first commit ourselves to a

class of axioms, thereby restricting the class of potential:

criteria. Second, we consider a simple class of d. p. u. u.'s

for which we feel able to make subjective commitments as to the

optimal sets. If our choice of axioms and special cases 1s

clever, then by using the axioms we can logically extend the

consistent decisions given for a simple class of d. p. u. u.'s

to a precise formula which resolves all d. p. u. u.'s."g

The situation 1s represented by a decider (player 1) facing
an adversary (context or player: (player 2)) whose decisions are unknown
to him. The method assumes that player 1 wants to order his acts on a
continuum of possible consequences ranging from the best to the worst.
To order his choices, player 1 needs a decision-criteria. Game theory
will provide several decision <criteria as theorems deduced from a
convenient axiomatic Scheme.
These theorems will be normative (providing for a solution to

player 1) and descriptive (explaining the selection of a particular

critem@r{as a property of choice 1n a closed system of possibilities).

6Robert Duncan Luce and Howard Rai1ffa, Games and Decisions
{Ch.-13: "Individual decisiyon-making under uncertainty" ) (New York, John
Wiley & Sons, 1966) p. 297. Here d. p. u. u. stands for "decision
problem under uncertainty."
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The format of the approach consists of an X-Y ordered plane
forming a matrix, The points on the Y line represent the unknown choices
(or situations) made by the adversary or nature’(p1ayer 2). Points on
the X line represent the possible courses of action open to player 1. To
select the best opt%on player 1 can make use of four decision criteria
(maximin, minimax, Hurwicz' index and 1nsufficient reason). These

)
criteria evaluate the relative distribution of payoffs that player 1
ascribes to each consequence of each of his acts n the X-Y payoff
matrix. The payoffs are all the (x, y)‘points 1n the matrix -- that are
the resulting values of the intersections of a choice x made by player 1
with all the choices y made by player 2. When player 1 faces an adver-
sary nature each point (x, y) will carry a single number representing the
expected payoff of player 1; when nature is replaced by a conscious
adversary, each point (x, y) will carry two numbers representing the

respective payoffs of both players for each intersection of their choices

as shown i1n the next figure.

Y Choices PLAYER 2
X Choices yl y2 y3 yn
xl\y Loyly oy
PLAYER 1 X2 (2, y1)y (x4, y®) _ ____ ____
X3
xn vy (xM, y")

FIGURE 1: THE PAY OFF MATRIX
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Each decisison to be analyzed 1s represented by this matrix.
Choices made by player 2 are hypotheses of all the possible situations or
decisions nature or the adversary could put forward. Each one of these
possible situations will intersect with the lines (rows) formed by player
1 choices and for each of these intersections (x, y) player 1 will
determine a more or less positive outcome for the x and y or for the x
only. Once these values are provided for the process of evaluating the

situation begins according to an axiomatic rule,

3) Axioms for-the Matrix
In the early fifties J.W. Milnor developed a sa2ries of axioms
for the selection of decision criteria.’ They could be applied to the
payoff matrices utilized to analyse uncertainty probnlems. Authors R.D.
Luce and H. Raiffa have developed and perfected them in chapter 13 of

Games and Decisions.8 They can be divided in three groups -- ordering

of acts, domination and permutatmn:g

H
7J.w. Milnor, Games Against Nature, Research Memorandum RM
* 679 (The Rand Corporation, Santa Monica, 1951).

8

R.D. Luce and H. Raiffa, Op. cit. in 6, p. 275-326.

9Mﬂnor's axioms are 1listed in R.D. Luce and H. Raiffa,
Ibid., p. 297. They are reported 1n bold .characters in the following
three pages.
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Ordering of Acts
Axiom 1 - Ordering: “All’acts must be completely ordered*

This axiom means that the solution to the problem of a decision
made under uncertainty is a‘'sub-set of the set formed by all acts (Xs) as
ranked on an optimality continuum. In other words there is a solution in
nature that must be approached by ranking all the possible acts.r If some
possible options are omitted then the utility of the ;pproach will be
severely reduced leaving open the possibility of a surpriée from player 2
or tﬁé possibility of missing an interesting act for player 1. /

Axiom 2 - Symmetry: “The ordering is 1independent of labelling rows
and columns"

The ordering of the acts must not be a function of their order
in terms of description. The utility of an act must be independent from
its empirical definition. The ordering 1s only a measure of a possible
_gain under risk. If a definition of an act influences 1ts orderin; then
the consequences of this act are known. Such a knowledge transforms a
situation of uncertainty 1nto one where knowledge forms an 1i1ntervening
factor that defeats the approach.

Axfion 3 - Linearity: “The ordering is not changed by linear utility
transformation”

This axiom means that the utility scalé which 1s adopted 1s
simply a matter of convention. Whatever the scale, the relative values

of the payoffs remain constant for each problem.

3

-~
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Domination

Axiom 4 - Strong domination: “Act A* 1is preferred to A" i{f A'

strongly dominates A“*™

An act (X) is dominant it; it 1is stronger or equal_ to acts
found in a sub-set of optimal acts which are stronger than all other
acts. This means that acts selected strictly along minimal lines are not
necessarily stronger since they can be weaker in terms of payoffs;

Depending on the case a ciearly dominant act must have precedence over a

weakly dominant one. The weakly dominant act can be retained over the .

strongly.dominant if its capacity to minimize risk is decisive.

i

Axiom 5 - Convexity: “If A' and A" are indifferent 1in the ordering,
then neither A' nor A" is preferred to (1/2 A',

1/2 A*)*
If two acts are indifferent or optimal in an érdering, then a

randomization of the two will also make a dominant act.

Permutation

Axiom 6 - Row adjunction: “The ordering between o0ld rows 1is not
changed by adding a new row"

This axiom means that an act cannot become optimal by adding

new acts to the problem. If the new act is stronger than all others, the

previously dominant one will become dominated. If it 1s weaker it will

not displace the dominant one in favour of another.
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Axiom 7 - Special row adjunction: "Adding a weakly dominated act does
not change the ordering of old
acts”

"This illustrates the important assumption implicit in axiom
6, namely, that adding new acts to a decision problem under uncertainty
does not alter one's a priori information as to which is the true state

of nature."10

Axiom 8 - Column linearity: “The ordering is not changed by adding
) a constant to a column"

D This axiom means that the relative values of the payoffs
among the columns must remain constant when they are randomized. This
axfomkplaces a very severe restriction on the admissibility of certain
decision criteria because randomization can_ change the values of the
best/worst payoffs (the maximin criterion) and the average value between
‘the lowest and the highest value for a single act (the Hurwicz index).

This axiom applies when a game 1s a function of a previous game.

Axiom 9 - Column duplication: *“Adding an identical column does not
change the ordering”

If all repetitious columns are collapsed 1nto single ones
then the ordering of acts does not change. This means that repetitious
acts made by player 2 do no coung?

When the axioms are combined 1n various proportions decision

theorems can ;be deduced from them. In the: literature four of these
7

possible theorems are retained as having a . significant value.

—

10R.D.ALuce and H. Raiffa, op. cit., p. 288.
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4) MNhich Criterfon Applies Best to Natural Uncertainty?

If the 9 axioms are taken as prerequisites, then certain
decision criteria can follow. These criteria constitute the highest
possible solution for a decision made under uncertainty:

A criterion 1s well-defined 1if and only 1if it provides a
precise algorithm which, for any d. p. u. u., unambiguously
selects the act(s) which 1is (are) tautologically termed
‘optimal according to the criterion.'"j)

For decisons made under uncertainty, four criteria are pro-
posed. Their purpose is to select the maximum payoff related to the
minimum risk for each act on the X line. The different criteria suggest

different types of risks.
The Maximin Criterion*

This criter1gp postualtes that security 1is inversely pro-
portional to gain. Segdr1ty will therefore be a function of minimal
gain. To obtain a security 1index playeé-l must select the minimum payoff
in each row and then order the rows according to their 1lowest payoff.
The row which obtains the highest of the lowest payoffs will be
considered as corresponding to the act which can bring in the highest
gain for the lowest risk. This criterion:v however, cannct apply to
all cases because it fails to meet the requirements of axioms 4 and 8.
Axiom 4 (Strong domination) ﬁtates that an act 1is dominant if it is

equal to or stronger than other acts found in a sub-set of optimal acts.

11p.D. Luce and H. Raiffa, quoted in 6, p. 278.

#*Decision criteria are theorems.

&
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In such a sub-set, however, player 1 may find some whose payoffs exceed
the risk factor. If this is the case there might be more risks 1nvolved
1n avoiding a big gain than in insuring a sure low gain. To avoid such
situations, axiom 4 recommends a principle of strong domination’ for the
optimal act. “Axiom 8 states that the relative values of the payoff.s
among columns must remain constant when they are randomized. In the
cases where such a randomization changes the relative weights of the low-
est payoffs, the criterion will not apply. This means that if the
decision problem under uncertainty is a function of another situation in
which payoffs are constant then the problem is not amenable toh‘; solution

obtained with the maximin criterion.

The Minimax Risk Criterion o

This criterion 1s a variant of the maximin theorem. It is
especially useful if one wants to avoid missing a potentially important
gain registered for a particular act. Here Fhe risk factor 1s defined as
‘the amount that must be added to each act i;l order to equal the highest
payoff for that act under each possible choice of player 2. The act
which contains the lowest maximum risk is considered to be optional.
Some authors suggest that this- criterion is not totally valid since it
partly fails to meet the requirement of axiom 6 which states that a
dominated row (act) cannot become dominant by the addition of a new row.
When controlled for each choice of player 2 a dominated row (A2) canl
become dominant by the addition of a new row (A3) as shown 1n the next

matrix of maximum risks:

Ly
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G ‘
N .
Al 0 6 = 68
A2 8 0 .
+ A3 5\9 = 8<9

. FIGURE 2: INTERFERING ROW ADJUNCTION = 5< 6 in Al
However if the rule of maximum risk for a row {is maintained without any
supplementary row being added the minimax theorem satijiigs all other

axioms.

The Hurwicz Index

This criterion is an atfempt to avoid_the problem of extreme
pessimism in the selection of a dominant act X. The theorem recommends
therefore a combination of best and worst payoffs for ggch act according
to a constant inferior to 1. In each row the lowest payoff is multiplied
by a constant C and then added to the product (1-C) multiplied by the
highest payoff. When the C factor is ¢ 0.5 we obtain an "optimism" 1ndex
by placing greater emphasis on the highest payoff. For a C factor >0.5
we have a “pessimism" 1ndex by giving a greater role to the lowest
payoffs. Once the averages are calculated the row which has the highest
outcome is selected as the dominant one. This approach does not satisfy
all axioms however. By randomizing the values 1n each row this criterion
cannot produce easily a st;ongly dominant option (axiom 4). It cannot
distinguish either between two acts which are dominant a prior1 (axiom 5)
and finally the randomization of columns {representing player 2's impact
on player 1's expectations) may complete]y‘ transform\ithe averages -~

(agawnst the requirements of axiom 8).

a—— e
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The Theorem of "Insufficient reason® \

Finally the decision of criteria based on the principle of
"1nsufficient reason” is exposed in the following terms:

"The criterion of insufficient reason asserts that, 1f one is
‘completely ignorant' as to which state among sy, sp ...,
Sy obtains, then one should behave as 1f they are equally
likely. Thus, one is to treat the problem as one of risk with
the uniform a priori probability distribution over states, and
to each act Ay assign its expected utility index,

Uil + Ui2 + ., + Uypn,
n

and choose the act with the largest index."jp
This theorem applies best in cases where unEerta1nty is abso-
lute. When there is absolutely no means by which the adversary choices
can be asserted then the only alternative is to add all expected payoffs
registered under each act (of player "1 as 1nfluenced by each act of
player 2) in order to make an avefageg This theorem satisfies all the

axioms.

5) Commentary

A

The matrix axiomatics offered by Luce and Raiffa serves as a
rule of relational logic for the selection of a binding algorithm 1n
the solution of a decision made under uncertainty. The implicit
assumption a theoretician can make is that in those situations the logic
of the choice structure is binding for player 1. Interconnections
between choices and the 6ermutat1on of these interconnections refer to
the existence of an underlying mathematical structure of human behaviour

which is made more complex than observable behaviour and which entails a

12R.D. Luce and H. Rai1ffa, Ibid., p. 284.

o
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problematics that differs i1n its principle from any solution that could
have been proposed on an a priori level of inductive analysis. A contin-
gent choice made at the level of empirical ev{dence is simply a limited
case of the permutation of all possibilities as described by game-theory.
Inductive abservation tends to short-circuit the problem of permutation
of possibilities. As 1in.other cases in science the limits of 1inductive
approach become more evident with certain problems. The problem of
choice as a function of uncertain choices 1s therefore very useful by
providing an opportunity to describe the complex structure of choice as a
function of choice. In such a structure, choice becomes a function of
axiomatic properties of the system and will itself display some game-

theoretic properties as will be seen in the next section.
C) THE GAME-THEORETIC DERIVATION OF THE ROLE OF UNCERTAINTY IN POLITICS

What happens if we bring certain game concepts in line with
axioms bearing on the role of uncertainty in politics? Here political
uncertainty becomes the analytic operator of game theory considered as
an axiomatic theory of interaction of choices in generalized form.
The theory should permit us the deduction of theorgms compatible with
gbservable occurrences. Quite clearly these axioms do not pretend to
exhaust the range of axiomatic formulations, other axioms could bear as
well on the players, the moves, the gains, etc. By concentrating on one
aspect of the players that ié considered important by hypothesis, it is

however possible to derive general principles.*

»

- *The following four principles consist of generalizations of
effects of decision criteria for different types of decisions made under
uncertainty. '
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1) The Security Principle

Uncertainty in games is typical of players that interact for
the first time and do not khow anything aboutleach other. In extnleme
cases the problem would be greatly increased, if the players had very
little means to communicate with each other coming from different socio-
cultural backgrouds and even talking different languages. In terms of
game theory, the role of u:certainty in an Interaction of players is
shown as follows. First, we exhibit the classical "prisoners' dilemma,"

COOPERATE DEFECT

COOPERATE 3,3 1,4

DEFECT 4,1 2,2

L3

FIGURE 3: THO-PERSON PRISONERS' DILEMMA. .
“Each player (Row-chooser and ColTumn-chooser) choosSes one of
the two generalized strategies 'Cooperate' or 'Defect'. These
choices determine a cell, the first number in which represents
Row's 'payoff', the second one, Column's ‘payoff' - higher
'payoffs' being preferred. (Note that payoffs are ordinal.
Thus the model is non-quantitative; any ordered symbols - e.g.
‘a, b, ¢, d, d' - would do in place of the payoff numbers
used.)"3

2

Here the consequences of choice depend on the cho;ce made by

the other player. In a normal game situation, the rational choice would

depend on a more or less precise knowledge of the other's choice. The

absence of any such knowledge in the prisoner's dilemma makes for a

special case. Here ghe "defect" strategy is the most rational outcome
o

for both players because it 13 the only choice that does not require

a knowledge of the other's choice to guarantee a minimal gain.

13N. Howard, The Game-Theoretic Breakdown of Rationality

(University of Ottawa, Faculty of Management Sciences, 1976), Working
Paper No. 76-6, p. 13.

>

Vs
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By defecting each player has either an advantage (4,1) or at least
equality (2=2) while cooperation entails a possible trap (1,4).

This situation also means that the principle of maximization of

¢

utility cannot serve as a basic principle of behaviour to the extent that,

utility is dependent on others' choices to be attained. The formal goal
of contro;11ng others' possible choices takes precedence over the
substantive goal of reaching a gain. To be valid there should be as
1ittle clues as possible-in the situation that would permit an indirect
but valid as§essment of the other players intentions. To the extent that
indirect knowledge is possible the prinbiple of Ijéecurit { would not
apply. But to the extent that the principle agpliés it can be formulated

in the following manner.

-~

The Segurity Principle '

"This is the assertion that, with non-existiﬁg or insufficient

information on the possibilities of a context or on other's intentions,
actions tend toward the safest average of expected outcomes. If the
adversary “(player 2) is nature the theérem of insufficient reason will
select the act that has the greatest average of outcomes since each
possible situation determined by player 2 will be‘considered as having an
identical risk value. If the adversary is a conscious player the maximin
theoreﬁiwil1 select the act of the best worst payoff. In a "prisoners'
diTemma" juncture the best worst payoff will correspond to acts of defec-

tion."l%  The principle of security is a game-theoretic (as opposed
N b

°

14"The Nash solution serves as a justification -For suppos-
ing that two rational decision makers converge to the equilibrium of a
noncooperative game if, for example, this equilibrium is unique. ¢« The

a Peter C. Ordeshook, An .,introduction to positive political theory
Englewood Cliffs, N.J., Prentice Hall, 19/3), p. 225. .

&

z;;jyhers' Dilemma is thus solvable in the Nash sense." William H. Riker
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gut'o emﬁrical) property 6f decisions made under uncertainty. It can serve
;s la principle justifying divisions and bounderies of all sorts. A human
being from a given culture is at a logical disadvantage in assessing the
intentions of a player from another culture. We can therefore propose he
principie of security as a "choice-pattern” cause of human division as
explafned by game theory. A similar situation may occur in an already
existing gaming area (a society in \observable terms) when there is
anomie. The breakdown /of,cons‘ehsuﬂ definition of reality will equally
bring a dissociation of the players resulting ir social chaos. Knowledge
is therefore an esseniial prerequisite for the integration of players
understood in game theoretic terms. But knowledge cannot be added from
the exterior of a game - 1'1rke the rest it is a function of gaming. Since

knowledge cannot result from a primal game that is never played it can

~only result from a metagame in which it will serve a function of sanction

" on players intentions.

2) The Domination Principle

A concept of hypergame has been developed by British professor

Peter G. Bennett, along concepts of metagames developed by ‘authors Nigel

" Howard and Steven J. Brams.15  Bennett proposes a first metagame

~so]ution to the problem of uncertainty. In his definition of what he

calls the "hypergame," uncertainty is the result of a player's perception

and speculation on adversaries' choices as a result of the internal

7P.G. Bennett, "Hypergrames: Developing a Model of Con-
flict,"” Futures, Vol. 12, No. 6, December 1980, p. 489-508.

3
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coherence of his own strateqgy. The assessment of gther players inten-
tions {(in the absence of any communication from them) ‘is rendered
possible.by the evaluation of their probable objective capacity to adjust
to certain strategic moves the first player has the intention to initi-
ate. This approach (which reduces knowledge to logistical components)
effectively sanctions the non-cooperative intentions of other players by
\a realistic appreciation of the type of moves to which the other players
are Zheuleast likely to resist - either because they would agree with 1t
as meeting their own needs or because they would not be able to put up an
)

appropriate defence.

If other players intend to reply, then their own assessment of

the first player's intentions will be similar ~ his intentions will be

"weighted" to his possible logistical reactions.16

.

16Bennett describes the situation as follows on page 494
of “Hypergames" as quoted i1n 7: P

Definition: a simple n-person hypergame is a system consisting of:

“

(i) A set N, of n elements;

(i1) For each p, g in N, a non-empty finite set Sqp (there are
nZ such sets in all);

(v1i) For each p, q in N, an ordering relationship>qp, defined over
the  product space 11 N(Spp) ¢ [ie (Sqp X S X
Srp-“)» denoted SNp)]. g PP (( P PP

Interpetation: the elements of N are the players of the hypergame,

Sq is the set of strategies for player q, as perceived by player p.
(?qp expresses qu's preference ordering, as perceived by p: this is
efined for those outcomes that p sees - ie over his perceptual strategy
space. (Thus s 7 qpt means ‘p believes q prefers s to t'.)
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a) The Basic Hypergame

One outcome
of the game
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The graphic representation of the theory includes:

FIGURE 4

p, q are the players

Sp represents p's strategy set

Sq represents q's strategy set

is p's preference for each outcome
one outcome 'cell' is shown)

>q similarly denotes g's preference

d

n

The structure of a two-player game (matrix representation)

T

FIGURE 5
—_——

b) The Bas¥cInteraction of Hypergames

Yoo ]

Spp !
s o o — —
) | |
I

Player p's game:

Spp (= Sg) is p's percep-
tion of Ris own strategy set
S p s p's perception of q“s
strateg)g set

Each outcome 'cell’ contains

an expression of p's preference

for that outcome, >

(= p) and his percepggon of

q's preference, > g

-

T Y A

] l. |

' >>
ey

{ I !
L1 |

l 1 !
R N S B

{ i {

I I 4

. Player q's game:

Spg is q's perception of p's
sgﬁategy set

Sqq (=" Sq) 15 g's percep-
tion of ﬂis own Sstrategy set
Each outcome 'cell' contains
an expression of q's percep-
tion of p's preference for
that outcome> ,q, and his
own preference  qq (= > q)«

*P.G. Bennet,,)*ypergames, p- R1193‘-494.

&;“:‘-.,~)
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Among possible developments, this approach can lead to the
development of an "extra" strateqy. This means that taking for granted
that the opponent has a simple non-knowledge view of the situation, he
will be taken advantage of by a player using a hypergame approach.

Going back to the prisoner's dilemma problem, the situyation would bé the

following:
COOPERATE  DEFECT
COOPERATE, 3,3 1,4
DEFECT 4,1 2,2
SURPRISE 5,0 3,2
ATTACK

%IGURE 6: THE PRISONERS' DILEMMA HYPERGAME

v

Figures in cells represent ordinal preferences. Those of the first
player (playing the hyp”ergame) are shown first [in each cell. Preferred
outcomes are assigned higher number. Stable outcomes are circled. The
fjrst player assuming that the rational outcome of (2,2) is the one
chosen by the opponent can expect a sure advantage (3,2) as a result of
Ms unexpected move .17

If this game theoretic outcome of asymmetric knowledge is
accepted then another principle of political behaviour again becomes

possible. . )

l7Such a move 1n the context of a classical prisoners'
dﬂemma opposing two suspects locked up in separate cells for a crime
they are accused of jointly committing can take the form of a unilateral
denunciation of his colleague by one prisoner as having committed the
crime alone.

k)
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The Domination Principle !

NS

"This is the assertion that, in contexts whlfe‘i:‘e \\glayers' con-
ceptions of a game become subordinated to a single play:ér's superior
strategic approach, the solution selected by the dominated player under
upcertamty will Yead him 1nto a trap. The force of the hypergame sol‘u-
tion consists of having the other player taken at fault in his conception
of the game. By not having listed all the moves, the dominated player
does not szr)'espect the first axiom for decisions taken under uncertainty.”

These propositions may be verified against any open conflict
that can be found. wh:;t is more interesting however, is_:t!_\e resulting
creation of an oligarchical Process as a result of cumulatio;i'of hy/ber-
game conflicts. The process thus depicted could account for the creation
of power blocks within as well as in between political systems., A vari-
ant of the theory could be that given strategic and tactical advantage a
system r;lay change from metagame to hypergame thereby artificially
defi.ning its intended prey as opponents. This process would explain why
peace cannot be considered as a basic postulate of political dynamics for
the simple reason that it offers no sure compensation to players who have
a strategqic advantage.ﬂ The persistence of antagonist ideologies may be
explained as the result of the same process: _they are rationalizations
of hypergames. And finally thhis hypergame c;jrrlamcs may explain why
politics has a "horror of the void" - those who ha;/e an advantage have no
reason to refrain from using it (except ethical ones). and will natur-

ally infiltrate other players' games alon(g lines of least resistance.

" '

TN
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As an historical determinism the hypergame may also explain the conflicts
opposing social structures (social classes, ethnic conflicts, etc.) as a
result of the same logic. The hyperg;ame presents the <immense advantage
of guaranteeing sure outcomes by sanctioning opponents preferred alter-
natives. Therefore a great number of political fnteracy-c—f}sx\gan be

accounted for that way.

3) ﬁThe Cooperation Principle Ty
)

Finally, the problem of political interaction can be solved by
the strategic interdependence of would-be-players. This process 1S to be
understood in game-theoretic terms that will lead to the creation of a
metagame that corresponds to existing normative systems as game sanctions
of non-cooperative behaviour. In order to establish an operational
strategic interdependence between players, the problem can be constructed
in the following manner: assuming an original prisoner's dilemma case

where delfect (D,0) was the rational outcome (the unigue point at which

.each player was optimizing against the other's choice) what would be

the required level l?f' gaming that would guarantee cooperation (CC)

as the most rational outcome? According to Howard this w111 , Occur

only at a second level metagame - the first metagame consisting of a
L}

bargaining on intentions’ and the %Second one of commitments on these

o

intentions.
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Here 1s how Howard determines a metagame of the prisoners'

dilemma:
Player 2's commitments
C D C D
1
c 3,3 1,4 3,3 1,4
b 4,1 2,2 3,3 1,4
Player 1's C 3,3 1,4 3,3 1,4
commitments
D 4,1 2,2 4,1 2,2

FIGURE 7: FULL METAGAME OF PRISONERS' DILEMMA IN PARTITION FORM

Each player first chooses a commitment. This de/terlmnes a subgame,
which is then played. A metastrategy for player 1 1s a choice of one
ce]lnin each column such that: (a) all cells chosen belong to a single
~1-’comm1tment; (b) all cells chosen that belong to a single 2-comm)tment
belong to a single l-strategy (row). Circled cells show a metastrategy
of p‘layer 1 that makes (3,3) rational (optimizing) for 2.  Dramonded
cells show a 2-metastrategy that makes (3,3) - in a different 51ace -
rational (oputimzing) for 1. Yet (3,3) is nowhere an equilibrium!l8
In order to make CC a metaequilibrium of the metagame at (3,3),
the players must reach a level of a full metagame of the full metagame

which represents a higher level of perfect communication. There the

léN. Howard, Prisoner's Dilemma: The "Solution” by General
,Metagames . Quoted -in 5, p. 8,
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players will make metacommitments on their basic commitments as well as
on how they will choose to respond to others' choice of a basic comit-
ment. Such a game is further removed from the-game reported above. In
such a meta game cooperation becomes possible on any one 9f the expressed
commitments as a result of (3,3) bein? thé metaequilibrium of the system.
In practical termsb this means that minimal consensus required for’
entering ’an interaction 1in which cooperation is the natural outcome
cannot be reached until a very c'bmplex machinery capable of asserting the
plz;yers' commitments has been set up. In the metagame of the metagame in
which this equilibrium is reached CC is a symmetric equilibrium against
all other possibiﬂlities sanctibned by the players' threat to play D. "An
equilibrium 1is a point from which no player can move, while the other's
strategies are fixed to a preferred outcome."19

Then from these game theoretic considerations wé can derive a

cooperation principle.

The Cooperation Principle ~
o

\%Thisl is the assertion that, 1n cases where 1information on

others' choices 1s a function of a symmetric and 1interdependent strategic

conceptions of the game, Ccooperative behaviour correspands to maximum

payoffs for minmimized risks."

4 - N @

2

191pid., p. 16.
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4) The Principle of Conditional Cooperation

As an alternative to Nigel Howard's metagame cooperation
scenamo,\Stevén Brams proposes a more pragmatic approach to decision-
making under uncertainty for two oppoéing players in the process of
evaluating a potentia?’ cooperative equilibrium point between their

b
opposing strategies.20  The choice rule of conditional cooperation

assumes that a second-level metagame is unnecessary when there is a
first-level (or "leader") metagame which gives the follower’ a motive to
cooperate against the leader's tit-for-tat2l conditional strategy.

In this type of game one of the two pllayers (assuming a
prisoners' dilemma case) has proposed a conditional cooperation to the
other if they would ever get caught (or to be more general if ajsituat‘ion
arose in which commitments would have to be reached separately under the
menace of circumstances). The game becomes one where cooperation depends
on the knowledge each player has of the other player's capacity to
predict his own strategy choice:

"Tnen, however tfie players become aware of each other's powers
of prediction, prediction probabilities that satisfy the

previous 1nequalities are sufficient to protect the players
against either's reneging 'on an agreement that 1s reached.

0

20St:even J. Brams, Paradoxes in Politics: An Introduction
to the Nonobvious 1n Political Science, Ch. 8 "A Paradox of Prediction”
{New York, The Ftree Press, 19/6), p. 193-213.

2lTn:—fc)r--Tert: the leader plays C when the follower plays
C and D when he plays D.

]
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~

For given that each player knows that the other player's prob-
ability of predicting his own strategy choice 1is sufficiently
high, he knows that he probably cannot 'get away with' a sudden
switch in his strategy choice in the play of the game, because
this moye will already have been anticipated with a high prob-
ability in the preplay phase.”;,

If in a pre-play phase of the game, players become convinced
that their later choices are predictable to a sufficiently high dégree,
they will select a cooperation course as the more . advantageous. Here
probabilities of correct prediction serve as parameters for the metagame
solution of the prisoners' dilemma. The "choice rule" is a conditional

strategy within a metagame. It proposes a game-theoretic formulation of

‘trust in human transactions. Returning to player 1 1in the prisoners'

dilemma, his dominant strategy which was to choose defection as a sure
minimax outcome will be replaced by a maximal utility strategy of
cooperation to the extent he will consider player 2's capacity of
predicting his own cooperative behaviour as sufficiently high.

In matrix form_the case is the following:

PLAYER ¢
Predicts C Predicts D
C- X2 Xq
‘ PLAYER 1
h D X1 X3 ‘

J

FIGURE 8: Player 1 ordinal preferences in a non—cboperatwe game subjected

to sanction by correct predictions by player 2.

el

22Steven J. Brams, Ibid., p. 209.

s
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According to Brams: "if p. is the subJectlive probability that player 1
believes player 2's prediction about his strategy choice will be correct,
then the expected - utility principle would prescribe that player 1
should choose strategy C if
Xop + Xg (1-p)\‘,"x1 (1-p) + X3p-"23

Here the dilemma for player 1is /that although he would prefer strategy D
and outcome X;, the fact that he knpyf‘;s‘that this strateqgy wou]d° be
sanctioned by prediction of player 2 (léading to X3) makes him stick to
strategy C as being buth the one leading to the best outcome and the one
which is the most predicted by player 2.

If this scheme 15 accepted as representative of underYying
choice.permutations existing in this particular case of decision-making
under uncertainty,' we therefore can pro;)ose the existence of a!four'th

principle as being an abstract intervening factor in human affairs.

The Conditional Cooperation Principle
T “This 1s  the assertion that, 1in sys%ems of decision-making
under uncertainty opposing conscious piayers, if cooperative behaviour 1s
a function of the capacity of other players to predict such a behaviour,
the outcome will correspond to the 'equﬂibirum point of each player's
maximin."

This principle may serve as a Justification of the 1insti-

I

tutionalizing process occurring in society and 1in political systems.

23Steven J. Brams, Ibid., p. 203:, Brams' termmc-ﬂogy has
been slightly changed here to correspond to that used 11n the previous
examples.

-
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Norms ,#values and beliefs systems can be seen as the outward e'xpres;sion
(as well as the symbolic expression) of a p}-ocess of meta-commitment con-
sisting of the a¢cumulation of miHioqs of decisions in a given territory
within a given time-span. Goverfiment itself can be seen as the ultimate
~\ 'embodiment of a process of coo;/)erative meta-commitmants, The gapacimy of

a government to predict a certain type of cooperative behaviour entrench-

ing that behaviour as the conventional norm of society.
- CONELUSION

From a review of the possibilities offered by game theory it

is possible to conclude as to the axiomatic character of this approach.

In the words of a founder of the theory:

. "The appearance of novel and complicated notions 1s due to a
mathematical analysis that is germane to the subject matter and
has nothing to do with any ideological or other conception of
society. The mathematical analysis unravels implications of
some generally accepted facts and observations, axiomatically
stated, and then leads via the fundamental minimax theorem to
the discovery of relationships in the empirically given social
world which without the aid of the new theory have either
escaped notice altogether or were at best only vaguely and
~Qualitatively described."p

Game theory corresponds to the spirit of a science based on
structural logic rather than on empirical generalizatfions of series of
facts obtained by inductive analysis. Causality in this approach is not

contingent, but -structural (abstract-structural) -- consisting of a

'-24Oskar Morgenstern, "Game Theory." Dictionary of the
History of ldeas (New York, Charles Scribner's Sons, 1973}, Vol. I,
p. 271. "

<
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necessary iteration pattern thats can be abstracted from matrices of
choice intersections, This ite'ratioh takes the form of an algorithm
amenable to algebradic representation. When translated in empirical terms
it corresponds to principies governing reah’ty.stm‘s manner  of
explaining reality through the properties of its underlying logrcal
skeleton is entirely new and identical to the structural-axiomatic
approach used in modern theore;ica] pr;ysics. Frch axioms theorems are
derived that lead to testable principles (oruconsequences) in observable
reality. Game theory points to the existence of abstract events under-
lying the visible socio-political reality. Thése events (essentially

permutations of choices) cannot be understood in empricial terms -- or at

teast not as well as with an approach made of mathematical combinatorics.

The complexity of the structure is simply too great to be amenable to-

descripiion by usual means. From an interpretation of underlying factors
of the political system, a researcher tan explain standards of behaviour
as consequences of strategic algorithms rathe;‘ than as results of
contingent factors involved in the surrounding situation.
Game t;\eory offers a more advanced type of theory and 1ts
problematics is more in tune with the (complex political situation that
<

has resulted from the modernization process. Instead of postulating a

principle of indefinite (and possibly infinite) process of development

»

25Pr1ncip1es similar to those described 1n this chapter
can be found 1n chapter 10 of: William H. Riker, The Theory of Political

Coalitions (New Haven, Yale University Press, 1962), p. 211-243.

{
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and technologization. Game theory postuldtes at a somewhat deeper level
that reality is in a perpetual state of quasi-disequilibrium.

Resembling ciuantum theary in its problematics game theory views
reality through a set of new concepts which open new fields of 1investiga-
tions. The breakdown of reality into its game theoretic components
examplifies a nature which is infinitely more complex and permutable than
one could have imagined. Any human decision -- when observed from the

side of 1ts logical components -- 1s much more complex than the subject

himself would have thought -- each choice being the end result of mathe-

matical relations between a]%"} possible choices in each case. This
complexity is at the same time a factor of instability. At the moment
the theory 1s able to discern that social organizations may have no
stable sets -; a fully symmetric arrangement (1ike democracy -itself) is
conducive to asymmetric developments through a coahtibn-formation
process and scocia‘l and political institutions being unable to integrate
all factors 1n a manner satisfying a game-theoretic control algorithm.
This last problep: having been mostly deve]opéci by Mﬂno\r (for decision-
making under uncertainty) and by Arrow (for electorally representative
system). Reality in the perspective of game theory is therefore. 1n a

<
.

perpetual state of relative flux starting from a group of nvariant

]

relations. Like quantum theory once agfam game theory postulates the
existence of an indeterminism the pérameters of which are 1invariant.

+ One of the difficulties of game theory, however, is that they

new concepts, language and problematics which are proposed are still

/

[
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considered more as heuristic devices (or techniques) than as elements for
a more modern model of the political system. Despite the much superior -
formalism of the approach there is some hesitancy in using it for a re-
interpretation of the -structural-functional approach for example. If
behaviour 1s a function of an iteration process 1n a reality conceived
as a network of intersecting and interlocking choices then normally -
the major processes of the system (adaptation, integration, pattern-
--maintenance and "goal-attainment) could be conceived as clusters of
1teration patterns. I[f a correlation could be made between each of these
functions and each of the basic choice-games described in this chapter
(game, meta-game, hypergame and conditiondl cooperation) then we should
reach a better understanding of the inner dynamcs of the political
system and possibly a core of logically invariant-rehtionsm‘ps serving
as a necessary pre-order of the political life. Visible occurrences and
developments could then be interpreted as necessary consequer;ces of a
binding inner logic of the system. 1t is 0ur\' conclusion therefore ttht
the superior logic of game theory, its mose advénced.prob]ematics and its

potential as a model of the political system are compatible with the

implementation of the structural axiomatic method in political science.

[
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' CON(ELUSION: A JUSTIFICATION OF AXIOMATIC MzTHOD .
Prablematics ,'““’/

Physics has traditionally been a source for the understanding
of scientfic method. From classical physics scientists of many disci-
plines including the social sci;n:”cjes have gathered a sound understanding
of the inductive-empirical method and’ have applied it with a reasonable
a;nount of success. Unfortunately the axiomatic method as developed 1n

modern physics and as exposed by Albert Einstein has not received any

amount of particular interest in the scientific comwmunity. In fact few

-scientists outside the field of theoretical physics seem to be aware that

the theories of modern phy's*ics result from the application of a new
method. The consequence of this neglect is an incomplete understanding
of the kprocess of theory-building. The axiomatic method is more than a
technique for data gatHering, it is a logical strategqy set up for the
purpose of scientific theorizing., - The ’idea behind 1t is that theory
cannot result from the simple addition of facts or Afrom an explanation
1inking facts together - theory implies more than that.

As an approach to theory-building the axjomatic method proposes
a program that differs 1in many aspects from the actual approach, (]ihis

program can be summarized in the following points:
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® Generalizations of observed patterns of facts are very
difficult to prove. In nature, the exact repetition of a
conjunction of factors happens very rarely. The reason is
that the number of conjunctions that can result from the
permutation of factors involved in a single conjunction is
very high. An observed occurrence is only a particular
arrangement among a great number that could have occurred.
To generalize this particular arrangement in a universal
pattern is consequently unjustifred.

¢

¢ Factual behaviour is the result of a logical pre-order.

Modern physics postulates the existence of logical pre-

conditions of action in nature. Observed occurrences

simply correspond to a pre-established pattern.

¢ Observed factors are structurally interrelated at an
underlying level. Unseen connections between observable
variables are decisive and form a tightly-kmt structure.

In the axiomatic approach facts serve as symptoms of patterns
of underlying relations and the axiomatic method serves as some sort of
logical radar that seems to position these patterns by having them
correspond to a necessary pre-order of the observable patterns. The
assumption is that the real cause of events is somewhat below the surface
in an arrasgement of things corresponding to a necessary logic.

’Tnese arguments are new. They do not correspond exactly to
current assumptions. They are somewhat more difficult to accept for
social scientists due to the implicit determinism they propose. The
question therefore is why should social sciences' facts behave 1ike facts
in modern physics? After all they are "human facts" which means they are
relatively dindependent from deterministic schemes. In a sense the
objection is understandable by current standards but is 1inconceivabie by

axiomatic standards. The axiomatic method maintains that facts cannot

control the structure of events. They are controlled by it and if human
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liberty exists it is simply as the symptom of a complex structure - 1t is

not decisive by  itself, it is simply another way of carrying logical
f -

necessity.

- What is important to understand is that in structural terms

Y

human h“berty complies with a tightly-knit patter,n\of conditions of
action that cannot be changed by the individual player. Each human being
'is subordinated consciously and unconsciously to far-reaching normative
systems that tell him who he is an what he is allowed to do and even to
"think. This range of action 1s further restricted by conjunctions of

surrounding factors (ecological, demographic, economic, technical, social

° and political) that are wunderstandable 1in structural terms. The .

interaction\i these patterns accounts Surely for observed behaviour and
the subjective impressioﬁ of free choice. As a science of the pre-order
of reality or the pre-conditions of action acting as autonomous sytems
the axiomatic method in the social sciences can understand; human
behaviour (can'a1s‘o Justify it) by an adaptation of the individual player
to the strategy of the system in which he 1s - 1f he does not conform to
this strategy, ms action( will fail for the strategy accounts for the
necessary logic operating within a given human system.

We can assume therefore that given a margin of trial and error
the conscious individual player will orient hi1s individual behaviour en a
course pre~-determined by structural conditions of action if he wants
results. Patterns formed by his own behaviour become symptoms of this

underlying logic and permit for an axiomatic mode of thinking to take
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place. An analogy with chess may be helpful here: rules governing the
pawn are simply a cadre within which strategies will take place - in

facts the visible rules do not matter very much, what matters 15 the

. mathematical structure of the permutation of pawns that explains moves as

necessary. In a similar manner the visible rules governing human action
do not matter very much, they simpu form a cadre witm’ln which action
corresponds to a strategy of the system that transcends singular choices.
Historical events and political events are better understood 1f we postu-
late that political sytems play a game of their own that transcends the
singular choices of individuals. It is not only a question of statisti-
cal aggregation of individual choices it is also the hypothesis that
collective patterns of human actions correspond to a necessary logic.
Once this perspective is understood the remaining task 1is to
disover the structure of underlying necessity at work in human éystems.
Postulates that held for a science of behaviour limited to an analysis of
the contingent conditions of action do not apply anymore. The problem
facing the theorist at that point is an ominous one - he has to postulate
the existence of an unseen’ pattern and his method for describing it
consists of a puzzle of this pattern in which the pieces will fall

together as corresponding to the simplest laws 1inking these pieces

‘together in order to form a necessary pre-order of the observed patterns.

From a science of observation method becomes a science of imagination of

abstract patterns conceived as a pre-order of reality. Science becomes a
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_bit of a logical game. The scientistu can build up as many algorithms as
he wants, those that will be retained are those6 which will best
correspond to tnhe observed patterns (conceived as conséquences of the
necessary logic proposed in the model).

"If this program is acceptedwas another way of looking at things
then modern physics becomes ’important because ?t describes precisely how
this method was applied. It serves as a chart of what to do and what can
be expected. Again the fact that this method is .based on formal logic as
an analytic epistemology must not be forgotten. The rules of high level
theorizing are not based on sujbstantive reality as in inductive modes of
analysis but on a reality reinterpreted as a system of logic in which
facts are simply reference pointus. As a system of logic it is a general
method for the interpretation of facts. Obviously the models created for
political analysis will not be those created for the analysis of
particles behaviour but will have in common with models of theoretical
physics the fact that they are set up by means of axiomatic logic. In
the pages that follow we will review the axiomatic program in physics and

conclude as to the possibilities political science may have to borrow

from it.
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A} Factual Logic
1) Conjunctions and Sequences of Facts °

The strategy of axiomatic method rests on‘a new understanding
of factual anspects of reality. This new concept has led to the rejection
of inductive-based generalizations as a method for. theory-building.
Briefly stated the principle 1s the following: “factual sequences are=
purely accidental.”l In other words no necessary conneétions can be
derived from contingent interaction of facts. Contingent interaction as
a given state of affairs can be reported as such and this type of case-
by-case analysis is the one that is traditiona]_]y performed in political
science. But from these interactions we cannot conclude as to thei}
universality. If 1n a given conjunction of facts we find that 7 factors
bear on a given occurrence, the chances that this same pattern occurs
again exactly as it was observed are 1 1n 5040 possibilities. Thlung_wé
that a permutation of 7 factors can create 5040 di}‘ferent conjunctions,
It also means that visible reality 1s not representative of all the cases
that can be obtained by all the possible arrangemets of factors involved.
This accidental character of events means that generalization from

a particular situation, or in other words an assessment as to 1ts

1N.F. Bynum, Dictionary of the history of science (Prince-
ton University Press, New Jersey, 1981}, "Laws," p. 230.

g
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um’versah’tyv runs strictly against the odds. A second consequence of
.this paradox is that regression of factors bearing on a single occurrence
will further decrease the capacity for generalization - at factor 10 the
number of possible arrangements 1is above the two million mark. In
experimfenta1 physics the control of accidental factors is obtained by the
use of high-level technology. If a scientist 'simply assumes that the
sequence of facts is identical to the conjunction of these facts then he
is reifying the observed reality (which 1is a singular case in logical
terms ) into a natural law that Tleads to contradictions with future
observations. -
The necessity to distinguish which element in an accidental
sequence forms a necessary cause led to the idea that some forms of
unseen connections could exist between factors. The new approach postu-
lates the existence of an ontological distinction betweer scientific laws
and patterns of events. It makes for a transcendental realist system
where laws are tendencies of abstract mechanisms which are exercised
without necessarily being manifest in particular outcomes. Conjunctions
of factors become mere symptoms of underlying control systems. The
apparent order of the visible reality (despite the chronic accidentality
of facts) 1s attributed to the presznce of relational control patterns.
Since we cannot directly observe these control mechamisms,
their functioning has to be expressed 1n terms of a control algorithm.

It is an axiomatic procedure representing functional relationships in the

controlling variables which can be 1linked to the stability of a given



283

outcome. The algorthmic constant becomes the necessary cause of the
outcome. The algorithm 1s the imaginary reference input of a conjunction
of factors analytically conceived as forming a control system, The value
of this input determines the outcome.

The axiomatic approach therefore proposes a new solution to the
problem of unpredictability of facts. Since an exact aﬁa]ysis of their
interaction will never reveal anything more than contingent causality,
the only solution left is to locate necessary causality in formal
patterns, "as pre-condition for observed occurrences.

The traditional empirical pos®tion is that repeated conjunc-
tions of events replace the necessary causality that could be attained if
necessary connections in nature were knowable. In fact the axiomatic
theorist is bringing a new method that gives access to necessary connec-’
tions and renders the explanation by repeated conjunction of facts, an
artificial way of building general theory. WNecessary connections are ng

longer in visible events but in mechanisms generating them,
2) The Search for the Axiomatic Structure

Axiomatic science proposes a more 1nteresting approach than
trying to predict from an uncertain basis. What 15 proposed is a deep
understanding of reality that makes observable events the consequence of

a necessary abstract structure,
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In a;iomatic operationalism, the material facts are not the
fundamental objects of scientific research. ln§tead the approach concen-
trates on hypothetical aﬁstract events, on interaction of unseen proper-
ties that are reflected in the visible occurrences. Even if visible
facts retain their character of being the terms of the re]atjons, the new
relations imply a deeper interdependence of the facts than the one
revealed by contingent interaction. The relations as defined by axio-
matics embody rational principles. Relations form a relatively independ-

ent system that guide the facts. The theory becomes a rationalistic

interpretation of reality:

“"Although it is true that it is the goal of science to discover
rules which permit the association and foretelling of facts,
this is not its only aim. It also seeks to reduce the connec-
tions discovered to the smallest possible number of mutually
independent conceptual elements. It 1is in this striving after
the rational unification of the manifold that it encounters its
greatest successes, even though it is precisely this attempt
which causes it to run the greatest risk of falling prey to
illusions . But who- ever has undergone the intense experience
of successful advances made in this domain, is moved by
profound reverence for the rationality made manifest in
existence.";

For Einstein, no inductive method can lead to the‘fundamental
concepts of physics. ‘"Logical thinking is necessarily deductive; it is
based upon hypothetical concepts and axioms.3 * The formal-logical

" \

content is a concrete consequence of axiomatic principles.

2s. Einstein, Ideas and Opinions (N.Y., Dell Publ. 1954),

p. 49,

3. Einstein, Out of my later years (N.Y., Wisdom Library,
1950), p- 76-770
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Einstein repeated on many occasions that the axiomatic basis of
theoretical physics had to be freely invented. This freedom was con-
trolled a posteriori by comparing the consequences of the theory with
actual occurrences. For Einstein axiomatic t-heorizing was somehow the
equivalent of a crossword puzzle. Any concept could ‘be proposed as a
solution but there.was only one that could fit the puzzle in all arts.

The "puzzle" consists of abstract properties that satisfy the logical

“requisites of a pre-order. In Einsteinmian physics these properties form

a four-dimensional continuum.

\

"If we postulate a Riemannian metric and try to find the sim-
plest laws such a scheme can satisfy we arrive at a relati-
vistic theory of gravitation - if in this continuum we assume
an anti-symmetrical tensor field and ask again the simplest
laws which such a field can satisfy we arrive at Maxwell's
equations for empty space.”
In computer terms the axiomatic model is a "language" within which the
axiomatic principles form different possible programs.

In the science of Albert Einstein the hypothetical structure of
space-time is his scientific object of knowledge. It is the physical
relatedness behind the physical object of knowledge. This structure
remains 1nvariant for all physical objects which are chosen as reference
points for the empirical measurement of the experimental physicist. In

fact the world we see becomes a function within the theory:

4F.S.C. Northrop, "“Einstein's conception of knowledge," 1n
F.A. Schilpp, ed., Albert Einstein Philosopher and Scientist, op. cit.,
p. 135, ’
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"The idea of invariance is the nucleus of the theory of relativ-
ity. To the layman, and sometimes to the philosopher, this
theory represents quite the contrary, a set of laws which allow
for variability from one observer to another. This one-sided
conception is linguistically implied by the word relativity
which does not characterize the theory as centrally as it
should. The true state of affairs can be seen when attention
is directed to the aforementioned postulate of objectivity
which required that the basic laws (the differential equations
of highest order used in description of reality) shall be
invariant with respect to certain transformations. From this
. the variability, or relativity, of detailed observations may be
shown to follow as a logical consequence. To give a simple
< example: the basic laws of electro-dynamics involve the speed
of light, C. If these laws are to be invariant, C must be
constant. But the constancy of C in different inertral systems
~requires that moving objects contract, that moving clocks be
retarded, that there be no universal simultaneity, and so
forth. To achieve gbjectivity of basic description, the
theory must confer relativity upon the domain of immediate
observations. In philosophic discussions too much emphasis
has been placed upon the incidental consequence, doubtless
because the spectacular tests of the theory involve this

consequence."s ‘ .

Therefore axiomatic causal laws consist of the laws to which
the axiomatic conceptual scheme as a control mechanism must corresp ond
in order to explain observed empirical consequences. Therefore there are

several steps 1nvolved in the creation of an axiomatic theory.

5Henr,y Margenau, "Einstein's Conception of Reality," in
P.A. Schilpp, Albert Einstein Philosopher and Scientist, op. cit. p. 254,
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The axiomatic method then proposes a new problem for science.

[t rejects cumulation of the facts of experience 1n an attempt to predict

further occurrences as the unique possible accomplishment for science.
[} -

t proposes instead the discovery of a single system of principles from

hich all visible occurrences could be explained by transformation of the

autonomous axioms. The axiomatic program 1n sCience amounts to the

s

following elements: (o

. “1) The reality which is the ultimate end of science 15 a
L simplest possible system of tholght which can unify
! ' the observed facts. . .

2) This’co}\ceptual apparatus grasps reality'independently
\ of being observed. It has a 'being’ as does the
‘reality’ which 1t grasps. )

:3) This conceptual system fis at the same time a model of
reality which represents things as they are 1in them-
selves. -

5) This conceptual system does not stop at mere know-
ledge of ensembles of things buE grasps things them-
selves. '

»

6) It is reasonable to think that this reality can be
' grasped in all its depths."

. 6J.F. Kiley, Eins{:ein ‘and Aquinas: a rapprochment (The
__Hague, M. Mithoff, 1969), p. 55-%6. N .

v
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B) Consequences for the Future of Method in Political Science

The hajor consequence of axiomatic method for political science
consists of the introduction of a new problematics. Instead of general-
izinghéonjunctions of facts described by inductive analysis the axiomatic

“method proposes that we explain visible behaviour by the existence of
hypothetical formal patterns underlying the visiblg political system.
The reasons for doing so are - first that the postulate of generalization
of inductive observations is over-optimistic and - second that an
explanation by a formal sub-structure iltuminates the area of political
knoﬁledge in greater depths and 1is capable of offering prediction ih
quasi-deterministic terms as a consequenc; of a self-evident system of
logic.

The implementation of such an approach in political science
requires two successive stéps, the first one being a reconceptualization

- of method and the second being an attempt to create a conceptual cadre

for future political axiomatic theorizing.

'
”

‘1) Reconceptualization of the Scientific Method

Starting from the previous discussion, the difficulty of
Political Science is immediately given: we cannot derive a scientific

logic from the superficial and contingent character_of the facts.
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By, choosing the world instead of the abstract reality existing
among\the facts as the focus of analysis, political science proves that
it is based on 3n insufficient method.
“I wolNd be the last to dispute the central importance of laws
in sochological explanation, and the last to deny that these
laws mjgst be both derived theoretically and grounded empirical-
On the other hand, in dealing with a field like social
ge, I have discovered a real scarcity of laws and a deficit
heoretically derived propositions, to say nothing of firmly
established empirical regularities. The discrepancy between

knowing what should be done and possess1ng the resources to do

it was considerable.y

The empirical reality 1s irrational. Common sense knowledge is

full of contradictions that are always attributed to the infinite variety
of the facts involved in any context. The visible reality is a cinema-
tics { a succession of images) to which we attribute an arbitrary meaning
by cultural convention. This apparent reality cannot be the source of
scientific knowledge due to its extreme fluency. The flow of events will
change with the contexts of observation thus even rendering hazardous an
empirical classification of the phenomena.8
The major consequence of the Einsteinian epistemology then 1s

that common sense 1s an illusion:

7Nei1 Jo Smelser, "Some replies and some refiections,”

Sociological Inquiry, No. 39 (1969), p. 217. R

8Gaston Bachelard, Le rationalisme appliqué, (Paris, Presses
‘_Universitaires de France, 1972}, b. 122.
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"As with astronomy the difficulty of recognizing the motion of
the earth lay in abandoning the immediate sensation of the
earth's fixity and of the motion of the.planets, so in history

"7 the difficulty of recognizing the subjection of personality to
the laws of space, time and cause lies in renouncing the direct
feeling of the independence of one's own personality., But as
in astronomy the new view said: 'It is true that we do not
feel the movement of the earth, but by admitting its immobility
we arrive at absurdity while by admitting its motion (which we
do not feel), we arrive at laws,' so also in history the new
view says: 'it is true that we are not conscious of our depen-
dence, but by admitting our free will we arrive at absurdity,
while by admitting our dependence on the external world, on
time, and on cause, we arrive at laws,'

In the first case it was necessary to renounce the conscious-
ness of an unreal immobility in space and to recognize a motion
we did not feel; in the present case it is similarly necessary
to renounce a freedom that does not exist, and to recognize a
dependence of which we are not conscious."g

Empiricism has been eradicated from certain fields of science
(astronomy was superseded by astrophysics, biology by biochemistry, etc.)

and it can also be’'replaced in political science by a fundamental science

of sociéty. As G. Novack puts it:

In these fields of science the superficial phenomenal nature
of facts was recognized and they were set aside as misleading.
In the new method, the facts are reinterpreted as contradictory
manifestations of a hidden network of causal -relations which
produced them. The machinery of nature operated behind the
scenes to- generate the effects we observe, just as clockwork
moves the hands on the face of the clock. The task of science
was to probe through the outward expressions which first
impressed themselves upon our senses to the more remote and
hidden materially active causes in the background.";g

9Leo Tolstoy, War and Peace, (London, Encyclopaedia Britan-
nica, 1952), Second Appendix, p. 700.

5

10G. Novack, Empiricism and its evolution, (New York, Merit
Publishers, 1968), p. 3/. T
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In summary the problem of political science has been to limit
the scope of scientific activity to a single method - the ipductive
empirical. This singular conception has overlooked the fact that there
was another view of how science worked -.axiomatic~deductive mode of
reasoning. This point of view stresses that an inductive method is not
only too optimistic in its conception of theory-building, but is also
1imiting and restrictive in its application and results:
"Empirical research susceptible to statistical tests of validity
and reliability is regarded as the only legitimate source of
knowliedge, while problems not susceptible to such methods are
excluded from the domain of investigation ...
The net aggregative effect of these tendencies 1is a strong
predisposition to concentrate on micro-issues. Macro 1ssues of
social structure and dynamics - including most problems of high
policy significance - are often regarded as subjects ‘'at
present' not susceptible to /['scientific' examination, and
therefore not to be dealt with by contemporary social
sciences."yq,

Political Science has limited itself to the study of given
conjunctions of factors which were relatively stable. The tendency to
consider this normalcy on a standard for comparison may have prevented up
to a certain extent the apparition of imaginative hypotheses. Too much

emphasis may have been placed on conditions of maintenance of political

equilibrium.

11Y. Dror, "The barriers facing Policy Science," American
Behavioral Scientist, 1965, p. 4.




292

"The conclusions, too, show the marks of the method. For if one

is unwilling to grant the possible existence of a non-empiric-
ally verifiable structure, the range of available conclusions
is sharply delimited. The methodology has, in effect, ruled
out an entire genre of phenomena."”q;

According to MWerner Heisenbergld it is scientific tradi-
tion that shapes the problematics of science. It gives cdnsistency to
the develqpment of knowledge but at the same time prevents the emergence
of new modes of thinking. The maintenance of the inductive-empirical

concept testifies as to the great difficulty of changin§ our approach in
this domain. Several “reasons can be proposed for the neglect in which

axiomatic method is held today.
Human Motives

As a conception of reality the axiomatic method does not
correspond easily with sensate experience. Nobody has ever seen an anti-
symmetric tensor field or an isotopic spin. The new nethod Falks about
models of reality, reference systems, inertial systems. The conceptual
structure is at odds with current experiences made by mllions of
individuals. The tendency is therefore to discard it as an unnecessary
complication. This tendency is reinforced by what could be called the

ideology of common sense. In our culture there 1s a positive prejudice

-

12Bernard Susser, "The Behavioural Ideology: A Review and
a Retrospect," Political Studies, 1974, 22, p. 276.

13w. Heisenberg, "The New Tradition in Science," CBC radio
program, Toronto, October 1976.

-
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in favour of down-to-earth pragmatic modes of reasoning. Collective
error is seen as an impossibility since the rationality of common sense
makes knowledge the equivalent of observational certainty. It does not
occur easily to anybody; bdbillions of human beings- were wrong 1n assuming
that time and space were separate elements nor did 1t occur to anybody
that the whole of human1ty-was wrong at the time of Galileo concerning
earth's fixity. Another aspect of this belief is anthropomorphism. In
puf?culture - especially since Renaissance - maﬁ is seen as a yardstick
by which we must judge society and politics. The problem is that man is
also the dependent variable of a great number of structural factors
ranging from brain chemistry to economic structure. By placing a severe
restriction on non-anthropomorphic evaluation of politics science remains

Timited by moral assumptions.
Philosophical Tradition

Philosophy of science 1s still largely positivistic in
character. Its interpretation of science as a collection of statements
about observable reality maintains the idea that science is predominantly
an inductive-empirical mode of thinking. This school of thought has not
paid any real attention to the a§5umptions of modern axiomatic method.
Like Ernst Mach most positivists ‘assimilate the axiomatic method to a
geuristic device derived from mathematics. They assimilate theoretical
physics to mathematical physics and they do not realize the existence of
axiomatic structures as genuine structures of reality.

P
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Scientific Culture

Science in the modern context is assimilated to technology.
The tremendous success of applied sciences has pushed back the theoret-
jcal side of science. The emphasis placed on solving problems associated
with machines and computers has imposed the notion that rationality was
limited to concrete things. Gathering data and explaining problems by
f}visib]e variables has become a standard convention. - By comparison

high-level theorizing is considered as being reserved for the genius or

for people interested in wasting their time on metaphysical speculation.
Pelitics As a Human Affair

The Behavioural revolution in the social sciences has not
chall‘enged the concept that decisive aspects of politics could lie only
on conscious choices made by individuals. This conception supports
implicitly the idea that Political Science is not amenable to pure
scientific theory. However, human postulates are not incompatible with a
pure science of politics. In fact many human problems should be better
understood with an axiomatic approach. The problems of uniqueness of
historical occurrences which seems to be a stumbling block for a theary
of politics based ‘on gereralization would not bother the axiomatic
approach which precisely postulates that repetition of precise conjunc-

tions of factors is atypical. The postulates of subjective thinking
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and human liberty are not valid arguments against a pure science either
since subjective thinking;anh human action form sequences of facts that
can obey a logic of a higher order than the one implied in each conscious
choice. Subjective thinking does not command political junctures - it is
rather a dependent variable. The notion that politics constitutes a
second order reality contrary to physics which deals with pure concrete-
ness is totally refuted by modern axiomatic physics which postulate that
the visible world of objects 1s(also a Sy-product of a; abstract sub-
structure. Finally the idea that certain political events are pure
surpr{ses resulting from an unseen combination of events would.not deter
an axiomatic approach to politics which precisely postulates that
sequences of facts are open to permanent permutations. In summary it is
possible to maintain that an axiomatic science of politics would be in a
better position to deal with the unpredictable aspect of human problems
than the inductive-empirical method 1s. The fact that the axiomatic
method 1s‘not an issue in the methodological debate 1n the discipline is
unfortunate. During the past 20 years the concept of paradigm has become
very popular despite the fact that it does not propose the means by which
scient1fic revolutions could occur. The axiomatic method is a strategy
that can support revolutionary theories im many areas of knowledge by
providing a logical support for audacious and far-reaching hypotheses.
The inclusion of the method as a tool for scientific revolutions would

provide for a development of the methodological debate in the disci-

pline.
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2) The Possibility of Implementing the Method in Political Science

il

»

Possibilities for developing ‘axiomatic theories of politics
already exist in the discipline. As has been said a pre-requisite for
the implementation of the method is a willingness to conceive political
occurrences as resulting from formal patterns. In Chapters V we have
reviewed some conceptual schemes that are pre-axiomatic in character.
Our hypothesis is that these schemes provide for basic cadres defining
which types of relations are to form the analytic context of the axio-
matic theory. These cadres as we have seen are linked to certain struc-
tural occurrences of politics such as opposition, direction of attitudes
and basis of power. For the moment these cadres are more or less provis-
ory - in ofder to build an axiomatic theory a next step has to be taken:
it consists of the postulation of a principle of internal dynamics that
would satisfy a pre-order of logical conditions causing the occurrences.

This necessary causality could provide for a ufirst axiomatic
theory of the political system' - therefore our conclusion 1s_a provisory
one: as a conceptual scheme the axiomatic method is certainly possible
in Political Science. Since the method postulates 1tself the analytic
structure that will become 1its object of study nothing can prevent it
from defining an abstract structure of functional relations of politics
but as long as principles governing these hypothet%ca1 structures are not

proposed or tested the possibility of making scientific axiopc:ic

theories of politics will remain a hypothesis.

©
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In Chapter VI we have described how game theory could be used
as a framework for the implementation of the new method. The theory
provides for terms and relations that are easily amenable to axiomatic
propositions. The resulting theorems seem to correspond to a majority of
poiitical occurrences and the mathematics involved in the theory should
permit us to reach invariant equations.

In any case the new method provides for a better understanding
of the nature ov scientific theorizing. It is a precious aid in answer-
ing the question of how we know what we know. [t provides for a greater
basis 1in the range of theoretical speculation from which it may be
possible to introduce reliable scientific knowledge to political science.
We have "always looked at physics ﬁor the methodology of science.' It is
important to understand that modern physics is now offering a different
approach than it had in the past. This new approach is cast in the form
of speculation and theorizing about complicated aspects of reality. The
physical sciences provide a new direction to the social sciences. The
new paradigm proposed by Einstein is capable of replacing the traditional
Newtonian paradigms with fresher, more analytic and more coherent ideas.
[t is essential that we recognize the extraordinary possibilities offered
by the new approach in its capacity to redefine at a. higher level the
problematics of scientific knowledge in general and of political science
1n particular. If as we have seen in previous chapters the method could
already provide for new types of conceptual schemes for the study of
politics there are logically no reasons why those schemes could not be
fully axiomatized. The weight of circumstantial evidence in logical and
conceptual terms is sufficient to make u; conclude that the implementa-

tion of the new method in political science is a possibility.
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