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ABSTRACT 

After several decades of ernpirical research, the goal of having 

a scientific theoryof politics has not been reached. The reason f~r 

thfs situation, as presented in this dissertation, is that the method­

ology adopted was only one stage of the scientific method.! Reacting 

against more traditlonal approaches, Pol itical Science has adopted the :'. 

standard ,of objectivity and value-free reseakh as being the essent1al 

components of method. Th; s approach has ,""'-.1n fact, provi ded a justifi ca-

tion for the existence- of inducti ve forms of kn'owlèdge at the expense of 

deductive and axiomatic theorizing. 

A more comp 1 ete concept i on of the scient if i c ,rneth od ; s pre-

sented as an alternative standard. It postulates that modern science 

rests on an ax;omat;c - rather than empirical - conception of method. 
1 ~ 

The new approach def1nes science as the application of· deductive log1c te 
1 

the discovery of underlying dynamisms. This perspective shou1d anable us 

to complement the limits of the inducti ve approach with a more funda­

mental method of theory building. It shou1d a1so enable us te present 

theoretical statements which are predictive - the hallmark of a mature 

science. 
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RËSUM~ 

Après pl usieurs décades de recherches empi ri ques. l'abject; f 

d'a:tteindre une théorie scientifi~ue n'a pas été atteint. La raison de 

cette situation, telle que démontrée dans cette dissertation, a été que 

la méthode adoptée n'était qu'une étape de la méthode scientifique. En 

réaction aux approches traditionnelles, 1 a science pol Hique 0 a adopté les 

étalons de l'objectivité et de la neutralité cOll11le constituant l'essence 

de la méthode scientifique. Cette approche a, en fait, fiurni une, 

justification pour des formes inductives de connaissance au détriment 

d'une théorisation déàuctive et axiomatique. 

Une concepti on plus complète de l a méthode scientifi que est 

,présentée corrrne modèle de rechange. Elle postule que la science moderne 
" 

" 

repose sur une conception axiomatique - plutôt qu'empirique - de la 

méthode. Cette nouvell e approche défi ni t la science cOllIIIe étant l' appl i­

cation de la logique déductive à la découverte de dynamismes sous-jacents 

à la réalité directement observable. Cette perspective devrait ~ous per-
o 

mettre de compenser les limites de l'approche inductive par une méthode 

~théorique plus fondamentale. Elle devrait nous permettrie de prédire par 
'. '. 

dédu,ction logique ~ ce qui est la marque d'une science àx1omatisée. 
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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 .,..­

knowl edge, the expected development of scientifi c certainties and test-

able laws" has not occurred. The empi ri cal method has led only to an 

accumulation of data. In our quest for a scientific method. we have 

neglected te study the complex structure of modern sci ence, instead we 

have adopted by convention an incomplete conception of method that has 

falled to provide an adeq~te theoretical foundat;on for political 

science and for the other social sci en ces as wel1 • 

Ney,f methods cannot make political science œcome more scien-

~ 

tific if they are half-applied. To equate science with factual analys1s' 

1s to forget the procedure used in ,science to transform facts into 

theoretical constructS. 

The usu'al definition reflects a confusion between a pragmatic 

form of knowledge and the global scientif1c procedure. Pol it i ca l 

sc1entists think only of science as the method of observation ,followed by 

theories that are generali zations of those previous observations. The 
, 

methodological 1ndependence of theory and the logical processes invol ved 

prior to observation have nct been properly asserted. 
" 

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

not only strictly empirical and is above all not only inductivejo What 

political sc;ent1sts overlook in emphasizing the empirical approach to 

the neglect of all else 1s that the scientific method has passed beyond 

/ 

- ....... 
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emplrical cOrTl11on sens'e a long time age when the first axiomatic defini-

tion of reality was proposed in theoret1cal phys;cs. ,-
J 

Today, what we cal1 ':natural sciences" are usually axiomatic 

sciences, the; r mêthods are based more on logical ax;oms th an on ,>tacts -

• ~. the facts bei n9 there as post-theoretical corroborations of the axiomat; c 

constructs. 

'Unfortunately, very few sc;ent;sts and philosophers of science 

have concerned themselves with these questions. The first explanations 

of the axi omat ; c met hod appeared at the end of the 19th centu ry in the 

works of Hrrtz and Boltzmann, foll owed 1 ater by the' rèfl ect i ons of 

Einstein. As a rule this theory of science has nct been suceoessfu1 ln 

academic circles outside theoretlcal phys;d.;, 

\ 

.. 
\ " 

\ . 
\ 
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1 NTRODUCTI ON 

The present dissertati on has one central aim and two subord­

inate ones. The central aim is tne introduction of a method ofaxiomatic 

theorizing in po1itica1 science as a complement to the induct;ive empiri­

cal approach. The two sub\.)rdinate ones are first, a demonstration of the 

method developed in modern theoret i cal phys i cs and second, an exampl ifi­

cation of the type of explanation that wou1d result in the ,discipline' 

from the implementation of the axiomatic method. 

The need for preci se and coherent k now1 edge has 1 ed soci al 
~ 

sciences to adopt the methods of scientific discipline. C:onsequently, 

the Behavioural movement in the soci al sci en ces has been instrul'1ental in 

describing numerous relationships among social variables. The movement, 

however, has nevér reachec1 the level of theory-formulation and l1\:Jmittedly 

political scien,ce has remained at a pre-paradigmatic stage of inquiry. 

The reason for this as it will be argued in this disseration is thett part 

of the scientific method has been forgotten. The difficulties generated 
" 

byan empirical explanation of reality must be dealt \~ith by a comple-
~ 

mentary method 'of interpretation that has'escaped the attention of social 

sci eQt i sts. 

The probl ems taced by contemporary Rehavioural ism are simil ar 

ta those faced by physics at the end of the 19th eentury. At that time, 

it came ta be recolgni zed that certai n prob1 ems were created by the methad 

of inductlVe analysis ltself. The main critiques were that the limits 

cou1d.not take into account the re1atlvlty of contexts of observation, 
• 

he mul tipl i city of causes aet i ng on a si ng1 e occurrence or the varyi n9 
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patterns of secondary factors present within observed structures. The 
'..--

method could nct pred1ct unexpected occurrences on the Oasis of generali­

zation of observations. These epistemological limits of the method took 

a long time to be clearly estab11shed within the new science of theoreti­

cal physics and, outside this spec1al1zed field, these limits have re­

ma1ned v1rtual1y unknown. It 15 not surprising therefore that the method 

developed in modern theoretical physics also remains unknown. Few physi­

cists and phi losophers of science have ever compared the epistemology and 

method of theoreti ca 1 physi cs to those of mai nstream physi cs. It has 

always been taken for granted that they were identical. This 1s not 

absolutely true however. Many differences do exist and anybody inter-

ested in method should be able ta account for them. 

Theoretical physics is introducing numerous distinctions in the 

sc1ent; fi c method. It proposes that mode 1 s be estab 1 i shed on l ogi c 

rather than on sensate categori es, it proposes that two types of sei en­

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

;n91y that several superimposed layers of causality do exist simul­

taneously and that rules of correspondence can be established between the 

~ifferent theories explaining the same phenomenon. It finally proposes 

that sei en ce be based on forma li zed reference systems rather than on 

cOl111lon sense. 

These deve 1 opments are superi or to those that ha ve been worked 

out within the present methodologica( debate in the discipline. By 

compari son the exhortat i on to "go back to the facts" or to cl arify 

\ 
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defin1tions or to pay more attention to values and worldviews are far 

less structural and much less l1kely to lead to any breakthroughs. Part 

of the 'resistance of social scientists towards theoretical physics stems 
1 

from the conception that human liberty is unamenable to rigid scientific 

1 aws. Quantum mechani cs shows hO~'1ever that indeterminacy is a built-in 

feature of the \'/orld that can be dealt with in an axiomatic model of 

rea 1 i ty. The oppos i t ion between soc; a 1 sei ences and phys i cs ha s been 

exaggerated. 

The work wh; ch fo 11 O\'IS attempts to dea l \-1; th the, quest; ons of 

modern theory and methodology in political science from the standpoint of 

an analytic conception of the social and pol;tical reality. It involves 

a new type of theory that di ff ers ma rkedl y from most of what i s ca 11 ed 

theory in pol iti ca l sei ence. 

The worl< that fo11o\'/s is divided into six chapters. 

Chapter 1 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. 

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 III summari zes the' basi c components and concepts of 

axi omati c method in sci ence and shows how they di ffer from a standard 

concepti on of method. 

Chapter ,IV presents arguments in support of the implementation 

.. ofaxiomatic method On political science and describes the conceptual 

scheme within which this implel11entation could become possible. 

.. 
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xiv 

Chapter V reviews sorne past and present attempts at imple­

ment1ng axiomatic theor1zing in the social sciences. Reasons for their 

relative fa il ure 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 conclu~in9~ a review of the main characteristics of 

axiomatic method will be made and the consequences of implementing this 

type of approach ln Political Science will be evaluated. 

.. 
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CHAPTER 1 

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 analyses on the subject come from a wide var1ety 

of intellectual IImllieus" and 1t is somewhat diff;cult to assess the 

re lat ive importance of hi s.tori ca l studi es, epi sterno log; ca l concept; ons, 
1 

ideolog1cal critiques, logical' analyses and philosophies of science that 

are available at the moment. Methodological debates have become integral 

components of most scientific disciplines during the past two decades and 

probably nobody would agree for sure on a final standard 1n the face of 

such controversial evidence. All these controversies have, however, been 

instrumenta 1 in the sp read of certa in concepts like "par,adi gms , Il "verifi­

ability," "and relativity of knowledge" which would make science more or 

less dependent on the type of approach to problems selected by a single 

scientist or""a group of scientists. In a sense the present dissertation 

1s ~ continuation of this actual trend since it is also based on the 

assurnpt ion that the type of sci en ce one has depends on the paradi gm to 

which he refers. However, this dissertation constitutes also a break 

from thi s trend si nce it bri ngs 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 

, , 
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empirical paradigrn that provides·the procedure for factual investigation 

and an analyti c paradigin that redefines real ity in terms of abstract 

structures and processes within which the observable facts receive a 

deduct ive exp 1 anat ion. Of écurse this bacKward and forward motion 

appljes in princ1ple to a great number of objects of study but that does 

net constitute as many paradigrns -~ in all cases the change cons1,sts ot" 

the transition From an empirical conception to an analytical model. This 

chc\l1ge is not arbitrary either, it rather fo11ows very ccnsistently an 

implicit 10gic that will be described in the following chapters. 

Such a change occurred at the end of the 19th century with the 

creation of modern theoreti~al physics. Few scientists and even fewer 

philosophers of science have analyzed the scientifi c revol ution that 

happened then. The revolution l'las not the result of a change in method 

which remain's empirical, by definition, it l'las a change ,in the scientific 

epistemo1ogy. Theoretical physics has rejected man y of the mainstream 

empirical postulates in order to replace them by abstract mode1s of 

reality. Unfortunately, it is very difficult to explain this change 

within the present-day mainstream conception of an empirical scienCe. 

In his classical work on Explanation in the Sciences, Emile 

Meyerson wrote more than hal f a century ago: "Tr ue science, the only one 

that l'le know, is in no way, and in none of its parts in accordance with 

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

lEmile ~eyerson. De l'explication dans les sciences, Paris, 
P.U.F., 1921, p. 31. 

o 
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will be no undertaking to show that the analytic theory of knowledge 

corresponds more exactly thari empi r1c1sm to the vast log1cal universe 

disclosed by modern theoretical physics. lnstead, and in a sUllITlary 

fash1on, a general sketch of this scheme 1s proposed. Th1s scheme should 

permit researchers to estimate the worth of a theory of knowledge that 

has rema1ned largely misunderstood. partIy ,as a result of"the neglect of 

modern cri tiques 'of sci ence. 

1) Theories of Knowledge Follow1ng Recent Breakthroughs in Phys1cs 

Strange hints on the dual nature of reality came with the 

discoveries of relativity and quantum mechanics. Both theories expressed 

constants that could not be explained easl1y within the classica1 view of 

nature. In 1925, a young French physicist (Louis de Brog11è) ~su9gested 

that phenomena invo1ving the interplay of matter and radiation could best 

be understood by regarding electrons not as individual particles but as 

systems of waves. Shortly after Schrodinger, a Viennese physicist 

developed the same idea in coherent mathematical form, evolving a system 

that explained qutfl;$um phenomena by attributing specifie wave functions 

" to protons and electrons .. Subsequent experiments showed that not 

only electrons but whole atoms and even molecules were producing 

wave patterns when diffracted by a crystal surface, and that thei r 

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

" 
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And so all the basic units of matter shed gradually the;r substance. The . .0 

old-fashioned electron was reduced to an undulat1ng charge of electr1cal 

energy, the atom to a system of superimposed waves. One co~ld only 

canclude that all matter is made of waves, that the concept of matter is 

nat absolutely necessary. Eventually the "waves of matter" become "waves 

of probabl1ity " where the concepts of matter and wave became equivalent. 

Another shock to the class1cal view of nature came with the 

impossibility of adding high veloc1ties in the theory on relativity. In 

this theory, the velocity of light is unaffected either by the motion of 

the source or the motion of the receivera Even if we imagined an 
l' 

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 oncoming light beam at 1136,284 

miles a second, no more, no less. The dilemna presented by this situa­

tion involves an irreconeilable conflict between the principle of the 

constancy of the ve l oc i ty of 1 i ght and the pri ne; pl e of the add i tian of , 

velocities. Even the stern 10g1c 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 paradoxe Eventually the principle of 

relati vit Y 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 
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to figure out why clocks would slow down at velocfties close to that of 

light or why a yardstick would shrink to about half its length. Eventu­

ally these types of problems were to affect th~ definition .of science's 

" 
epi stemol ogy. 

To face these prob lems, three theori es of knowledge offer 

logical positions. 

The niainstream position in science is the empirical one. Most 

modern phycis1sts consider it rather nafve to speculate about the true 

nature of anything. They are pos1tivists or logical empiricists who 
, 

con tend that a scientist can do no more than report his observations. 

Theoretical physics is accepted as.a heuristic device only, not as a 

worldview. While quantum phy~ics 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, both results 

will be accepted as complementary and not as contradictory. The empiri­

cist does not think that mathematical laws themselves have to be 

explained. In the abstract language of mathematics he can describe how 

thi ngs behave though he does not know -- or need to know -- what they 

are. Science i5 the accumulation of mathematical constants of the 

relations betwee,n things, not an investigation 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. 
;;<ii. 

J' 



, .. 

6 

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 cons1dered as self-evid~nt and questions related to the 

inner structure of facts are not even considered.· Science is basically ,. 

inductive and consists of generalization~'~;of observed relations between - ,0 

facts. 

Another theory of, knowledge 1s the one supported by the 

logical-positivist tradition in philosophy of science. It considers 

science as a set of formal statements made on real ity. The different 
; 

conditions for protecting objectivity during investigation, the logic of 

the statement and the deduct ive procedures for test i ng the theorl es 

constitute the objects-of-study of the analyses. The rrobl em with this 

approach is that it limits its investigation to the empirical lIletllod and 

has very little concern with theoretical physics epistemology. However, 

the problem5 of theoretical physics being more-of an epistemological 

natu re and havi n9 more to do w;th the .reqefi ni t 1 on of real ity than with 
" 

method, this theory of knowledge is not very helpful. 

The·axiomatic theory of knowledge is revolutionary. It i5 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 sorne 

theoretical physicists such as Einstein and Planck. It postulates the 

foll owing po; nts: 

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

• substance is supe'rseded hy logical structure, facts become 
symptoms of the structure and causal ity .becomes purely formal; 
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• to each layer corresponds a different type of scientific expla­
nat10nr for the same problem. for example. classical mechanics. 
statistfcal mechanics and quantum mechanfcs are theories 
corresponding to successive layers of causal Hy; 

• the empir1cal layer is the easiest to observe and analyze but 
ft is also the least interest1ng because ft changes too much, 
facts are too accidental ta provide a sound basis for science; 

• the other layers of reality cannat be perceived directly, they 
. are more or l ess abstract dynami sms concea 1 ed among the facts. 
to discover them requi res a theoretical approach more than an 
empirical one. For example. relativ1ty cannot be seen. ft 1s 
essentially a concepti on -- but at the same t1me it does not 
mean that it does not exist al 50. 

These points are in full contradiction with common sense 

notions. This. 1s normal. lhe science of the underlying structures which 

really took off w1th the advent of modern theoretical physics cannot 

possibly be understood within the l imits of the empi rical theory of 

knowl edge. 

2) The Two Methods in Science 

Science does not deal only with facts. It 1s al 50 concerned 

with the logical properties of those facts. Geometrical and structural 

properties are of interest. These 10gical properties do not exist if we 

, separate them from the facts yet they cannot be di scovered by inducti ve 

analysis. The axiomatjc method post0atesthe existence of abstract 

causes, of ideal patterns and logical structures present among observable 

facts. 

[~pi ri cal sei en ce rel ies on inductive method. It does not 

search for the u,ltimate 10gic of reality. Empir1cal categories are 
~ ~ 
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concrete. they represent patterns of visible factors 5urrounding an 

occurrence. they do not correspond to the invariant' 10g1c of real ity 

wh1ch 1s of a different nature. The structure 15 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 rational element 

will provide for a rational why to the observed relationships (or 

empirlcal laws). t 

Therefare there are two levels of scientific explanation that 

are çomplementary but that differ as to what makes for an "exp1anans" of 

the situation. Inductive analysis explains by virtue of visible factors 

surrounding an occurrence, it is unable however to uncover the intelli-

gibl e network of necessary rel ations present in thei r object of study. 
, '" 

Empirica1 ana.,lysis describes stable factua1 relationships but does not 

explain them as the consequence of irreductible causes. Empi ri ca l 

science -is a genuine science since it discovers exact relations but it is 

not the on1y science 'possible as long as the essential causality that 

makes these patterns possible 1s nat revealed. It does not reach a level . 
,of formal-rational explanation which wauld give a definitive explanation 

ta observed facts as a necessary consequence of an invariant cause. 

Empirical method does not make a distinction between empirical 

and structural causal ity. 1t looks for converging factors within 'a 

specifie case and does nct try to explain this convergence by a necessary 
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property of rea1 ity • If there was no such under1ying property the 

. visible contingent causes would remain a plJrely accidential combination 

of factors. Ci rcumstant i al factors are pree; sel y bound together by· the 

presence of an underlying logical pattern.* 

. - An empirical science has much difficulty in establ1shing 

general theories because the "circumstantial factors it describes retain 

an accidental character up tu a certain degree. Patt~rn~ of factors are 

by d~finition changing pattern~ and as long '~s a law explaining these 

changes is not discovered an emp-irical science remains approximativ€. An 

empirical science is va1id to the extent that the factors it observes are 

mqre or less stabil ized by the und~rlying structure. Rut this stabil Hy 

is assumed by the method, it is not à!"lalyzed. Ernpirical categories are 

always relative. Ry comparison an axiomatic science (example: theoreti­

cal physics) d'eals directly with the logiçal network existing among 
~ 

facts •. The aim of the method is to go beyond the visible fa..e'ts in order 

to discover an inner core of necessary connections (a pattern). This 

underlying logic' is not directly 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 becorne the'effects of this underlying structure. This· 

underlying structure y/ill explain the rnovements of the visibl e structure 

as a consequence of its necessary principles. 

The laws of the underlying structure dlffer fram the laws 

of the visible structure however. They are made up of necessary 

formal-logical relations. The degree of ëonceptualization required to 

*Hithout internal connections all facts would be constantly 
permuted at random. In modern phys i cs facts are not gl ued together by 

·substance bl!t by log,ical properties. 
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understand them i 5 very different from empi ri cal concepti ons. For 

example, dilatation of gas will be explained by the kinetic theory, the, 

movement of pl anets des cri bed by astronomy will he expl ai ned by the. 

concepts of astrophysics. The nature ofaxiomatic concepts differs .from 

the nature ·of empirical concepts. The structural concept is more than 

the development of an empirical concept - it is deduced fram a rational 

model instead of being abstracted from inductive analysis. 

In the soéial sciences, the axiomatic method, its components, 

assumptions and process of operation constitute.still a largely uncharted 

area. The explanation of social, economic and pol itical· events as the 

result of an underlying logical nE~twork is still largely an unknown 

possibillty. Certain new theories such as game theory and more recently 

catastrophe theory recognize the possibility of explaining events as the 

resul"t of a binding logic but for the moment these tool s are still used 

within a strict empirical perspective of ordering visible data - the 
l' .' 

possibility of generalizing ~hese conceptual schemes into full axiomatic 

theories has not been properly evaluated. 

3) The Positivist Theory of Knowledge Stands in Contradiction ta 
Modern Science Practice 

The amount of l iteraturë on the anal yt; c i nterpretat i on of 

science is extremely limited. 2 Actual works availabl,e in the fields 

2Elements pertaining to the analytic perspective are to I)e 
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. 

(] 
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,of methodology ,and phl1osophyof science are remarkably silent about th1s 

possible conception of science. EVfm popular authors 1il<e~ Thomas S. Kuhn 

and Karl Popper fail to make a distinction between empirical and axio­

mat1c,-epistemology. The1r theories on science are too vagueto take into 
J' ~ 

acc~~: t:~ comp 1 i ,cated changes in method that ha ve occu rred in modern 
"-~ 

science and specially 1,,: theoretical physics. In fact their works, 
J 

despite an appearance of no1/elty, do not challenge an empirical concep-

tion of science. There exfsts, it is trlle, a vast amount of literature 

on theoretical physics that includes philosophical reflections on method, 

but this literature usually tinkers with highly specifie problems the 

nature of which es·:apes a general discussion on method. Finally, some 

"general" philosophers of science l,ike Gaston Bachelard3 and F.S.C. 

Northrop4 have indeed made the distinction between empir'ical and ana-

lytic epistemologies but in a rather vague rr,anner not wholly consistent 

with our di 5 cuss i on. 

3Gaston Bachel ard, le 
Pres s es Un i vers i ta; re s de Fra n c:'-:e';"',--or-';::;'9":1;'T'1r.'--~~:T"--:""'r~r-'-:-r:-:-:'-~ 
i s a form of "phenomenal ism" that remai ns at the su rface of things. Thi s 
form of knowl edge would be typical of the methods used in the cl assieal 
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 10gic to ex-

,press hidden as wel1 as visible relations. In order to attain the level 
of theory formulation, the researcher must reject many empi rical 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 lo ic of the Sciences and the Humani­
ties (New York: McMillan & Co., • ort rop postu ates t at m ern 
science is not based on an empir1cal epistemology but on an axiomatic 
one. Unfortunately, he confuses axiomatics '~ith 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 dist;nc-

tion between the two epistemologies is Mario Bunge's philosophy of 
_1.'"1 

physics.5 Bunge's analysis is almost unique. 'nn ;the absençe of 

other works concurring with or challenging this enterprise, it will be 

5ummarized in an attempt to constitute a conceptual framework. The basic 

argument consists of the idea tha~ physicists have a false idea of what 

they are do;ng, 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 -- whic~ were half untestable and half f.alse, 
and largely strerile anyhaw -- only ta adopt uncritically an 
alternative set of philosophical tenets. Tl1is home-spun-
philosophy, extremely popular ,n the physical profession since 
the dawn of our century, goes by the name of operationism. 
It holds that a symbol, such as an eQuation, has a physical 
mean;ng only to the extent to which ,t concerns sorne possible 
human operation. Which entails that the whole of physics is 
about operati ons, chi efly measurements and computations, rather 
than about nature." 6 

Bunge argues that science is not necessarily a descriptive 

enterprlse since theories add conceptual elements that may not be 

inc1 uded in the research proced,) ~~. The discovery of theoret i cal models 

that will provide for a "Why" to the observed rel aHans cannot be reduced 

to a purely descriptive conceptual enterpris'e. ~unge therefore rejects 

the empirical conception of science and articu1ates his own view along 

5Mario Bunge, Philosophy of physics (Boston, Dordrecht-
Ho 11 and, 1 973) • 

6 Page 1. Operationism is a variant form of logical-
empi ricism where the const1tuents of a statement incl ude operational as 
well as semantic concepts. Operational concepts are not necessarily 
theoretical however~ they tend ta reduce scientific statements ta 
des cript; ons. 
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three main proposals: (1) science transcends inductive analysis; (2) 

science is not limited ta the discovery of stable relationships; (3) 

sci ence ; s not based on defi nitions. . He rejects what he call s "the 

s,tandard phil osophy of physics." 

a) Science 1s ~1ore Than Inductive Analysis 

The contemporary physicist, he argues, lino matter how sophisti­

catE'd and crit;cal he may be on technical' matters, 1Jsually espouses 

dogmatically what may be called the Credo of Innocent Physic;st."7 

The main dogmas of this Credo are: 

Il (I.) Observation is the source and the concern of physical 
knowl edge. 

(I I) Nothing is real unless it can become part of human 
expe ri en ce • 

(III) The ,hypotheses and theof'ies 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 
phys;cs." R 

Bunge agrees that observat i o., rioes ~lJpP 1y sorne rudimentary 

knowl edge. Rut knowledge always goes beyond observatIon since it 

postulates the ~xistence of unobservable (or at least not directly 

observabl e) ent it i es su ch as the inner Madel of a sol id hody or waves. 

PhyS1CS goes even farther since it creates ideas that cannot Ile 

extracted from experience slJch as the concept of meson and the 1 aw of 

7 
~ •• p. 2. 

8 Ibid •• p. 2. 
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inert1a.9 In other words, sci en ce ' defi nes facts according to 

abstract concepts and al so deal s with non-observable 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 limits the concept of 

real ity to the resu1ting aspect of reality. 

Like Newton, he llmits science to measure without seeking, a 

qual ification for this measure. A mathematical constant would be Il final 

judgment on any object of study. To Bunge, th;s ;s not acceptabl e -­

even mathematical laws must themselves be explained by a theory that 

transcends them. The neg1ect of a causa1ity behind phenomena is a 

characteristic of the empirical ' approach. For Bunge, al1 theories 

contai n concepts that are removed from ilTlTlediate experiment, they 
t 

tra ns cend experi ment' ratner than sUllll1ari z i ng it .10 Therefor:e 

theories have nothing to do with inductive syntheses: 

"Axiom IV is real1y a con~equence of Axiom III: if theories are 
i nduct 1 ve syntheses then they are not created but are formed by 
agglomerating empirical particulars, much in the same way as a 
cloud 1s formed by the aggregation of water droplets. The fa1: 
sity of this thesis follows from the falsity of Postu1ate III, 
but it can be exhibited independently by recall ing that every 
theory conta i ns concepts that do not occur in the data emp 1 oyed 
in checking it. Thus continuum mechanic,s emp10ys t~e concept 

9 Ibid., p. 3. 

10 Ibid ., p.~In fact concepts suggest newobservations 
and experiments. Theories are as important (even more important) than 
observat ions since they determine the type of observat ion needed rather 
th"'n be dependent upon it. . 
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of inner stress; but, since thi's 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."ll 

If science .}'Ias 1 imited ta description of visible things, there 

woul d be no need for theory. More than that. i nduct i on i s a process that 

lacks a criterion of truth (facts are accidental1y related, not essenti­

a11y rel ated). Thi s 1 ack of a cri teri on 1 eads ta confl ictual model s 

based on identical facts. The famous controversy over the problem of the 

relat;~ity of knowledge12 deals in fact with a problem that does not 

concern scfence: it is the phenomenal know1edge only which is rel ati ve 

ta different contexts and cultures 13 not the scientific knowledge 

which transends data with logical theori es. As Bunge goes on to 

say,14 theories are not photographs nor worldviews, they are symbol ic 

models of the 10gica1 structure of reality. H20, for example, stands 

for the 10gica1 structure of water, not for its empi rical properties 

(cold, hot, clear, polluted, etc.). Therefore scientific theories are 

not inductive syntheses. Inductive ilnalysis 1s a form of knowledge 

limited ta information on phenomenal characteristics, no l'lore, no less. 

It is a superficial form of knowledge.* 

lllli.9.., p. 6. 
< ., 

12Eugen F. t.\i11er, "Positivism, 
Inquiry," American Political <;cience Review, 

~istor;c;sm and Politica1 
fSeptember 1972), p. 862. 

13See : Karl Mannheim, Ideology and Utopia. (London, Rout­
l edge and Kegan Paul. 1954). 

14 Ibid ., p. 6. 

*Few people remember the errors and limitations (jf Aristotle's 
. physics - a genuinely empirical science. 
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b) Science 15 Not limited to the Oiscovery of Stable Relationships 

According ta, Runge the postulates referring to theori zing in 

the standard philosophy of physics are not valid. These postulates are: 

.11 CV) 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 real ity. Least of all should we attempt ta grasp 
essential s. 

(VI) The hypotheses and theories that include nonobsel'va­
t i onal concepts, such as those of el ectron and fi el d, have no 
physical content: they are merely mathematical bridges among 
actual or possible observations. Those transempirical con­
cepts. then, do l'lot refer to real yet imperceptible objects but 
are just auxiliaries devoid of reference. 

(VII) The hypothesis and theories of physics are not more or 
1 ess true. or adequate; s ince 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."l~ 

Scientific theories are not aimed at making convenient typolo­

gies for factual ~nowledge. Science 90e5 deeper than the ord1nary data. 

Deep explanations require that we postulate the existence of MechaflÎsms 

that escape perception most of the time {except for the macrophysical and 

proper1y mechanical ones).16 ~lany scientific theor:,-ies are nonpheno-

menological and refer ta abstract entities that cannot be seen nor 

"visual ized" with the help of imagination. 

15 Ibid., p. 2. 

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

, . , 
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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 l.aw remains to be explained by a superiar law that 'goes beyond 

rel ations and regularities to reach the essence of things. Beyond 

empirical properties, there are formal properties in science, such as 

mass and charge17 ~'1h;ch originate several other properties but 

these properties are those of underlying patterns which may differ fram 

the phenomenal sequence of th; ngs. Science is c10ser to X-Ray radi-

ography than to empiri cal description, the logical sic el eton sustalnlng 

things is the real target. This is why Bunge rejects Axion VI of the 

'" standard philosophy of physi cs whi ch postu 1 ates that trans-empi rical 

concepts, are nothing fT10re thao mathematical (or logical) bridges among 

observat ions: 

"Axiom VI is cOll11lon to conventional ism, pragmatism and opera­
tlonism (which may be regarded as the philosophy of science of 
pragmatism). If adopted, mÇlst of the referents of physical 
theory are dropped and we are l eft with empty cal cul i. For, 
what characterises a physical theory by contrast ta a purely 
mathematical one, is that tfle forMer concerns -- w"ether 
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 semant;call y 
false • .It is psycholog;cally false as well, for if theories 
were nothlng but data grinding machines, nobody would bother to 
bu; 1 d them ... 18 

17!bid •• p.7. 

18 Ibid •• p. 7. 

\ 
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Empirical theories alid models are typological in character • 
.. 

They are portraits of certai n stabl e processes and nothing el se. The 

usual confusion between mathematical physics and theoretical physics is 

typical of empiricism: theoretical pnysics does not limit its uses of 

mathematics to estahlish direct relations between facts (this is onlyone 

aspect of the question), mathemat,ics al so express cot1lpl~x propert i es that 

cannot be understood from an empiricial perspective: relativity makes 

1 i tt 1 e 5 ense out of a non-Eu cl ; de an uni vers e (but su ch a un i verse cannot 

be seen even if it is there). Therefore Axion VIII wnich makes theories 

similar to technical tools is also to be rejected: the logical reality 

modern sci ence i s tal king about is "true" in itsel f ilnd the goal of 

theories is the discovery of this imnanent pattern, not the pragmatic 

ordering of data. 19 

c) Science i5 not Based on Definitions 

A third group of empirical postulates would make science based 

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

are these postul ates: 

.. (V II 1) tvery important concept has to he defi ned. Conse-
quentl y every well-organised discourse has to start by deflning 
the key terrns. 

(IX) What a~signs meani ng i5 defillit i on: an undefined 
symbol has no physical meaning and therefore can occur in 
physics only as a mathematical auxil iary. 

19 Ibid ., p. 8. 
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(X) A symbol acqui res a physi cal 
tional definition. \oIhatever is 
possible empirical operations is 
,shoul d theref ore be di scarded. 20 

meani ng through an opera­
not defined in terms of 

physically meanlngless and 

Accordi ng to Bunge the demand "that ever:y concept shoul d be 

'defined to begin with, i5 flatly absl.lrd."21 In 10g1c, since concepts 

are made of other concepts, sorne of them must remai n undefi ned and serve 

as a baSiS\for understanding. In sCien'ce there is a great role played by . ~ 

basic undef1ned concepts which serve to ground a theory. Thus "concepts 

like 'mass and force are primitive (undefined) in Newtol\'ian mechanics.22 

Theories do not start with definitions but witt, undefined concepts that 

will be 91 ued to logical and mat hemat i ca l concepts in arder ta form a 

" 
,5 

theory. They are essential, others are not. 23 

The rol e of pri mit 1 ve concepts (undefi ned ax;oms) is to def; ne 
'" 

other concepts 
') 

the of a theory. Basic concepts are not defined semant i c-

ally (by connotative and denotative descriptive statements), they are 

defined by a whole ~heory. These concepts are not operational nefini-
-'J 

tions and involve more" than measure: 

20 Ibid ., ~r. 2. 

21Ibid.t p. 9. 

22 Ibid • t p. 9. 

23Bunge does not review the logical and semantic 1 imits of 
empirical concepts. He simply states that empirical definitions are not 
the bas i s 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
t 1 on vand therefore li has three 1ngredients: two sets (the 
doma~n and the range of the function) and the precise corres­
pondence between them. A set of measured values 1s only a 
sample of the range of the function. Unless one has a fai rly 
well-rounded idea of the whol e thing one wou, d not even know 
how to go about taking such a sample. That is, far from 
assi gnl ng meani ngs, measurement presupposes them." 24 

Modern science is then axiomatic.. In modern theories no pheno-' 

rneno1ogical mean;ng whatsoever is attributed to the primitive notions. 

These notions are simple terms vlhose whole significance consists bf being 

used according to sorne or other particular forma1 conventions. Sciences 

based on definitions are the"refore not axiomatic. Pure science consists 

of the i nvent i on of an al ogri thm set up in such a way tl1at the judgments 

about 1 ts subj ect correspond to judgments of experience Jn a pu rel y 

abstract operat; ona1 i zat i on of the pa rameters. The content of the theory 

becomes an idea rather th an a- summary of facts. 

l 

B) Pol itical Science 

1) Empiric1sm 

In the analytic perspective, the crisis of political science is 

to be seen as the crlsis of scientific theorizing. We must leave the 

surface of ilJ1'l1ediate content and search deeper for the underlying prem-

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

24 Ibid •• p. 10. 
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assume that becomes tne main interest., An axiomatic criticism aims at 

the roots of existing theories - philosophical, concep~ual and ideolog­

ical presuppositions and implications rather than at actual propositions. 

Therefore the new perspective const itutes a vari ant of the 

"methodological debate." Instead of heing interested in the ideological 

"Position of Behavioural ism, we ~ant to stress the point that the method 

fol1owed by Behavioural ism is not'a complete one. the analytic approach 

" offers a solution to political science: not 50 much in terms of a change 

of paradigm but in terms of a change of method. The methodological 

debate ex i sts because the empi ri cal method i s not strong enolJgh to impose 

its concl usions. An advanced scientific method should render the present 

,methodological dehate obsolete. 

Today, the scientifically inclined political scientists still 
1 

concei ve theory as a p reci se copy of observat ions rather than as the 
\ 

discovery of the logic at work W1hin these observed events. Hithin this 

approach, theory is still conC~'ived in an archalc manner germane to 

nineteenth century physics as can he seen in this excerpt from an article 

by Eugene F. Mill er:-

"It is true that 10g1ca1 positivists moved toward a more 1iberal 
criterion of meaningfu1ness which cDuld accorrmodate the fact 
that theoretîca1 physics makes extënsive use of concepts which 
do not refer to anythi ng di rectly observabl e. -As Carnap 
pointed out in this later period, 'the prodigious growth of 
physics since the last century depended essentially upon the 
possibility of referring to unobservable entities like atoms 
and fields. ' Accordingly, Carnap developed the view that 
theories must be tested indirectly by linking theoretical 
concepts to observabl e things by 1 correspondence rul es. 1 

c 
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Carnap's later view 1s possibly liberal enough ta sanction 
metaphorical teferences to 'nonobservab1es 1 in the human 
sciences, but not all empiricists would be this generollS. 
Brodbeck, for example, grants that referenceS to inv;sibl e , 
entities cannot be eliminated from atomic physics, hut 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 indiv;­
dual s .or groups. Social scientists should not 'hunger after 
thè complexity of the invisible,' hecause the phenomena they 
study are not of 'atomic or subatomic dimensions.' Thus the 
notion of 'model ~ appropriate to these nonobservable entities 
has 'no intèlligible meaning in social sCience."'25 

The idea that the cause of human events may refer to abstract 

properties-ùf society has not yet entered the awareness of pol itical 

scientists. However, ,the standard view is incorrect. Facts do noi 

con'stitute the basis of the scientific pyramid, axioms do. Hypotheses 

are not scientific-binding statements; they are guesses about the 

pos-sibilities in the abstract world, and these 'guesses are certainly 

completely forme<! by forinal logic. But sei ence is hypoth~sis-testing: 

tests are based on empi ri cal real ity but facts are defined conceptuillly 

by the axioms -- so there is nowhere in sci en ce 5uch ri problp.m as a 
> 

narrow sel ection of factso Science is based on th'eoretical abstractions 

about real ity, it is not based on sel f-evident facts capabl P. of support-

ing a scientific blueprint by simple observation, we,cannot see thermo-

dynamics, nor charm;sma, nor power. 

25Eugene F. Miller, "Metaphor and Pol itical Knowledge," 
American Political Science Review 73, (1979), p. 164 • 

• 1 
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The pragmat i c consequences of 'thi s l ack of concern for the 

nature of social real ity- ts that Behoav;oural i sm cannot producp. any theo­

retical explanation that could be refutable on logical grounds. Thé 

Behavioural approach is only cl!,mulating dat,? on tlle characteristics of 

pol iti cs - but it has not been proven 50 far that these: vi s i bl e charac-

teri stics were something el se other th an secondary attributes of pol i-. 

tics. Behavioural ism is combining method with phenomenal appear,ance: 

the empirical world 1s only the result of an internal dynamism, it is not 

an entity~;n itself and a science that limits itself ta the study of the 

facts is on1y a science of appearances. not a fundamental science based 

, on 10gic. 

2) lmpl ementing the Analy~ic Method in Pol itical Science: 
~n Al ternat ; ve App roach 

Political Science should become Cl discipline like geometry. and 

concerned wi,th the dynamisms of political life in separation from any 

content. Pol itical axiomatics should succeed in bui lding a forma' i zed 

and integrate.d theory of politics where the whole of social and political 
" 

life could ,be deduced from a body of necessary logical laws. 

'. 

"The forces of ordinary intell ectual discourse, therefore, drive 
political studies towards the deductive mode of analysis. Sorne 
may fi nd that prospect of a ct i s ci pli ne domi nated by such 
reasoning distasteful ifeCaîi5e" deduction is closely prescr1bed 

.. .. 
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by a large number of rules. These rules, are however. helpful 
rather than hand i cappi n9 because they set out the candit ions 
that must be ful filled most precisely, and free the ~nalyst 
from the pursuit of man y dead ends. They concentrate the mind 
wonderfully, rather than dispersing its energies across a widê 
range of marginal considerations. The question is who ;s ta be 
master - analyst or subject-matter? ( ••• ) 

What is particularly important about the arguments used here 
is that they rely on general considerations which are or ought 
to be accepted by the proponents' of a11 traditions within 
pol itical studies. For instance, though behaviollral ism ;s 
often contrasted with traditional soci al and' pol itical theory. 
the latter has equally been affected by the same logical 
problems. New paradigms have had to be developed in the study 
of the hi s'tory of il:leas. and the same pattern of argument has 

,produced a movement towards deductive rèasonin in anal tical 
pol itical theory. us the same pressures are oun ln t e 
work of those who are often the leading anti-behaviouralists; 
it ;s likely that both traditional and modern approaches will 
end at the same pl ace if they are bath using the same map. 

The study of pol itics' will continue to expérience crises until 
it finds a mode of anal ysis of its own. Th; s will not occur 
until it adopts methods which are based on the exploiti.ltion of 
the properties of deduct ive reasoning ... 26 

The implementation of th; s method in Pol itical Sei ence faces 

considerable opposition: science is still conceived to be exclusively 

empirical and too rigid ta Jit the relative indeterminancy of human 

probl ems. Eugene Meehan has well summari zed th; s poi nt of view: 1 

"The need for a clear and unambiguous definition of k,nowledge, 
for a set of criteria that can be IJsed to determine the st-atlJs' 
of propositions. i5 classic. Reasoned argument or explanation 
is not possible until the standards of evidence have been 
defined and agreed. A good part of the pol emic over 

26 J • Stanyer, "Irresistable Forces: The Pressurés for a 
Science of Pol itics," POlitical Studies, 24Q). 1976, p. 252. 

· .. 
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methodology in pol itical sei ence can be traced to fundamental 
disagreement about epistemological requirements, and many of 
the distinctions that can be drawn between pol itical science 
and physi cal sci ence may be attri buted in 1 arge 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 th; s be done. Unfortunatel y, or perhaps 
fortunately, this solution to our .problems Io/ill not do; a 
political scientist restricted by the strict episternological 
standards of the jlhysicist coul d not perform the tasks of his 
own discipline." 27 

Many political scientists maint~in the distinction between the 

physical sciences with their search for abstract unive~al laws and the 

morc 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 practice simply rejects 
1 

the possibil ity of. hav;ng a real science of pol itics based on general 

1 aws and exact theories in arder to l imit itsel f to the unorlginal 

description of problems nnd institutions. This unnecessary limitation is 

self-defeating, surely tne uniqueness of events and the particular prob-

, ems of human freedom do not make general causal ex pl anat ions impossi bl e. 

The great pol i t i Cl al sc; ent; st Harol d Lasswell was a spokesman for such a 

possibi 1 ity: 

"Facts, to Lasswell, were to be regarded as data for hypotheses. 
and in his introduction to 'Power and Soclety' he expressed 
devotion to 'pure causal analysis'. Theorising in politics was 
not ta be confused. with metaphysical specul atlon in t~rms of 
abstractions hopelessly removed from empirica1 observation and 
control. He accepted the 'straightforward empirical view' 

27 E. Meehan. The Theory and Method of Pol Hl cal Analysi s 
(Homewood, Ill.: DOorsey' Press, 1965), p. 169. 

, ' 
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(Lasswel1's assessment) of two such widely separated books as 
Machiavelli's 'ViscourSes' and Michel's 'Political Parties'. 
But he for himself would aim at broader general isations than 
either. For good or i11, the assessment that Lasswell, li ke 
Merrtam, is to be understood primarily for the conviction which 
they hel ped to spread that the study of pol Hies is important 
and can be sei ent ifi cafter the manner of the natu ra l sci ences 
1s certainly justified." 28 

In an advanced science of pol ;tics, the events should be the 

result of abstract laws totally independent of human will. Pol itics 

should be reducible to exact la\'/s of social and polltical dynamisms ta be 

discavered by the method of logical-axiomatic deduction. In an advanced 

science, the method is deductive: an event is explained oy showing that 

it t.an be deduced from an establ1shed a,xiomatic model of a hidden 

dynamisme Such deduction from the existence of an abstract law offers a 

causal explanatian (the explicandum) to a set of facts that are rigidly 

determined. A less ad~anced science of politics is only probabilistic -
1 

f 

deductive: it provides only for circumstantial explanation of the event 

and includes tendency statements. 

The axiomatic theory is neit'her empi rical nor lS it a set of 

model s that can be correl ated with the fact;~'. . Here. the theory· is an 

abstract and symbol ic construction of a h,dden dynamism. This type of 

theory offers conceptual. rather than empirical genf'ralizations. The 

theory must also include sorne theorems that relate the th~ory to 

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

2AH•V• Wiseman, Politics the Master Science (London: 
1 edqe & Kegan Paul, 1909), P. 53. 
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based on universal axioms (postulat~s) which are not ded~cible from any 

other statemrnts 1n the theory. Its theorems are 10g1cal derivations of 

the original axiorns is oost expressed by a conventional set of symbol s 
-

(as in chemistry for example) or by mathematical equations·. The know-

1edge 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 gravit y might not ,",ave been'devised, had Galileo 

gone about his task in the way most data-analyzing social scientists do: 

"A simple example will il1ustrate sorne of the difficultie~ which 
might arise by this kind of 'brick-by-brick ' approach to 
theory. Suppose that ear1y 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 gravit y times the tinre the 
object has fallen, or 

v = gt 

where 9 is the acéeleration due to gravity. Now if there had 

\ 

been numerous investigations invol ving different-si zed bodies. 
different velocities, and bodies .with differing <!ensities,' th,e 
investi gators woul d have ended w;th numerous pai rs of (Obs&f­
vations (Vi' ti), which they wou1d l.ocate on i3 scatter cHa-
'gram 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 dist~nce) and low-density objects (i.e., feathers), the 
observed velocity would fall considerably be10w that which the 
theoretical equation predicts. The resulting regression equa­
tion mlght have ended up including other variables, such as 
mass or density of the object; and there" wOlJld have heen 
indlcations that at high velocities the relation of velocity to 
t i me was not even 1 i nea r. The reason, of cou rse, woul d ne ai r 
resistance, which has different effects as a function of the 
density of the object, its shape, its ve10city, i!nd other 
th; ngs. The regressi on equat ion woul d of course have been 
empirically correct, but it wouldn't have corresponded to the 
simple velocity-time relation whic" served as the basis for 
Galileo's remarkab>le contribution to the science of mechanics. 

" . 
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'They mi ght even have served to confound the issue. by bri nging 
in tao saon à factor - i.e., air resistance -' which was irre1e-
vant to the fundamenta1s of mechanics." 29 . ' 

One way of distinguishing an advanced science from a pre-

sci ence i s that the former i ncl udes a genera 11 y agreed-upon body of 

axioms from which most of its theories can be deduced. Po1itica1 Science 

does not possess such a body ofaxioms. Lacking this base for deduction, 

a source of deductive theory could possibly be found in a wel1-estab-

1ished theory from another field. 

3) Three Theoretica1 Stages in the Deve10pment of Political Science 

a) The Black Box View of Political Science 

\ 
We think that empirica1 political sciente is a "black box" type 

of science according to a world-known classification made by Mario 
\ 

Bunge. 30 This means that the Behavioural school of thought is IInder-

taking on1y a d,scription of the functioning of the constituted po1itical 

system and pol itical behav;our: It expl icitly states thlS goal and the 

lack of interest in the 'mechanism-producing society. The "bl ack box". 

type of science is cumulative. It considers the world as a coherent· 

system of causes and effects which is relative1y static in terms of 

structure and which can be 'understood completely through a finite amount 

29J •S• Coleman, Introduction ta Mathematic Socio1ogy (New 
York: The Free Press, 1964),. pp. 100-101. 

30 ' 
Angel a Botez, "Madel s of the deve10pment of sci ence", Revue 

roumalne de sciences sociales, Vol. 22, No. l, (1978), p. 17. 
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of information to be completed in due time. The process of cognition is 

seen as a passive recording of reality, be it material or ideal, as a 

refl~ction of existing properties and relations of the objecte Methoêlo­

logically, this conception emphasizes the empirici'll. taxonomie knowledge 

anc1 aims at offering detailed descriptive 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 cumul ati ve view ignores the genesi c; of the pol it ieal facts 

in analytical terms and concentrates exclusively on the resulting visible 

structure as the cause of pol ities. It denies the possibil ity of 

sèientific progress through logical imagination. \.Jhen it does consider 

scientific di~covery, it defines it as the extension of former knowledge 

in new comb1nations, stressing in this way the continuity and stability 

of scientiflc knowledge. Regarding th~ development of mental structures, 

they are viewed from an Qbservational perspective aiming at a fixed 

descr.iption of events. The development of science is limited, Slnce it 

consists only of the d;scovpry of a pre-existing finite truth. <;econdary 

theori es will be integrated ta the previous' ones in order to deal with 

1 the ultimate'invariable factors. The trends supporting this conc~ption 

of science are, generally speaking, the empirical philosophies of 

science: the Vienna ci rcle and logical positivisme 

Since this type of pol itical science refers only to the actual 

organlZation of the pol itical factors and not to their dynamics. not to 

the mechan; sms produci n9 them, behavi oural concept; ons can be regarded as 

.. 

,y, 
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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. 

What is faulty in the bl ack box science is not research 

objectivity but the analysis that is limited to the statié structure of 

behaviour ruling out diachrony, the genetic construction of the structure 

and the internat dynamics 'of the structure as val id sources for 

scientific theories. 

b) The Grey Box 1 nterl ude of Thomas S. Kuhn 

The "grey bo)(" 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 

cognitivp. mutations called paradigms. Science becomes a point of view, 
~ 

and thè changes in these p(';nts of view cannot be predicted in advance. 

Science is a succession of sc;e.ntific revolutions in which the existing 

paradigms are replaced by others, llnguistically incompatible}-,jncommen-

su rabl e and i napp ropri ate. It acknowl edges and p robabl y exaggerates 

the influence 'of socio-historical conditions on scientific development. 

The method is much less accurate than the bl ack box approach but gains 

• enormously in scope. 
'\.. 

asked about reality. 

It is a stage where interesting questlons are 

Aut the method is remarkably weak in its 
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definition of correspondence between theories and facts. The theor;es 

are extremely relativistic since opposing theories can be based on the 

same facts. 

The grey box approach does not measure up to its own standards ... 

because it does nat propose a change of methad but anl y a change in the 

conception of science. Science is ;n fact no more a method but simply a 

worl dv i ew. At thi s poi nt sei ence cannat be di fferent i atp.d from ideol ogy 

which a1so defines a \'Iorldvie\'J and selects the fact ta prove it. The 

val ue of the grey box approach 1 ies in its emphasi 5 on the importance of 

theari eS ta understand the worl d but the specifi c method that coul d 

permit the building of genuine theories is comp1etely mistaken for free 

imagination. 

~) The ~ransluc1d Box Approach 

The last approach in science is reached when the specifie 

method for scientific theorizing is discovered. Th; s method cons i sts 

essentially of the translation of the empirical facts into analytical 

categoriés that can he permuterl according to the rules of mathematics. 

In this approach, the problems linked with the task of dj!fining the facts 

ln a clear manner are over since the facts become simple coordlnates 

within a mathematical model of the universe. However. the bUllding of a 

model that would serve as an axiomatic foundation to theories is 

irrmensely difficult since the parameters of thê interaction of facts 

cannot be deri ved from observation - only from logic. The model then ;s 
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a gigantic logical puzzle that tries to linlc all the observable fact.s of 

the world according ta simple common denominators. 

At this stage. the conception of real ity ceases to be logical-
, 

positivist and becomes somewhat Hegel ian in nature:, the world 6ecomes 

the distorted embodiment o'f a principle that transcends it in 

H~gelianism this prinçiple is called the "spirit," in modern science it 

;s called - at least by Einstein - an axiomatic mathematical principle. 

logical 1 model s of the uni verse repl ace th~ observabl e uni verse as a 

source of theorizing - if the model is valid, then the la\'/s derivE:d from 

it will be confirmed later by expe'rimental, scientists. At this stage the 

empirical real ity is not rejected, it is simply translated into loglcal 

hypotheses amenabl e to mathemat i cal deduct ions. 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 out purely mathematical. The observable world remains 

absolutely eS5ential for testing the axiomatic theories bu~ it is no more 

absol utel y necessary as a rli rect source for theori zing. The ax iomat i c 

method frees itsel f 50 ta speak from the vernaclll ar-pedestri.an-task of 

judging the inmediate real ity ln order to talce off in the "s ky" of 

abstract theorizing. This flight into pure thlnking has, r,owever, 

nothlng ta do with metaphysics because the axiomatic researcher subordln-

ates his task to a reference system that serves as a rule of logic. The 

goal is to declpher the logical structure of the world, not ta observe 

empirical regularities. 

r 
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CHAPTER II 
1 

THE NEW METHOD IN THEORETICAL PHYSICS 

A) The Evolution of Method 

The evolution of method in science' - ,and more precisely in 

contemporary theoretical phys1 cs - has led to an epi sternal agica1 revol u-

tian that must be taken into account in a discussion on the development 

of method in p01itical science. This'? epistemologica1 transformation is 

of an interest larger than physics because it reveal s for the first time 

the logical imperatives for the scientific method. Before these contem­

porary developments, method has usually been assimilated ta cOlTVllon sense 

and it is the great me'rit 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 f~r this transition can be listed as follows: 

• Infinite regression in the chain of factua1 causes must stop at 
sorne basic cause justifying the process of causality. 

• Infinite regression in terms defining ,other terms must also 
stop at sorne primitive terms justifying a11 terms. 

(l 

• Pr;mit; ve causa 1 re 1 at ions cannot be ob served. 
pre-order of the observed real ity.' 

They form a 

• Primitive causal relations are therefore to be understood in 
terms of abstract operationalism couched in an axiomatic 
1 anguage. 

• The transition from observational terms to axiomatic terms ;s 
an immensely difficult process • 

.. 
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1 } The Ax 1 omat i c Method 

<. The ax i ornat ; c met hod was invented by Newton when he furnished a 

mathemat ical theory of pl anetary mati on, obtaining thereby his law of 
./ 

gravitation~ It differed frofll the previ ous one in that it was mathe-

mati cal and speculative. Up to now, physics is the onl y 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 mor~ 

hidden or more complex relations were simply overlooked. At this point 

came the quest ion: C01Jld these additional relations be revealed by 

<;onnect i ng more facts together or by connect; ng them with a differp.nt 

method? Political science nas apparently made the error of opting for 

the first approach while modern physics has opted for the second 

poss i bi 1 i ty. 

To proceed beyond the, empi rical stage, researchers are 

compelled, however, to introduce assumptions of a more or less specu-

lative nature. These assumptions are too complicated ta he red'uced by 

cOJ1ll1onplace reasoning whic" eventually lead to the replacement of simple 

human objectivity by an axiomatic 109ic amenable to mathematica1 formu­

lation. With this new approach the scientific reference system ;s no 

longer based on human perception, it is based on a rul e of formal logie. 
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With forma l logic replaci ng cOlllnon sense, formerly unsuspected relati ons 

are revealed, and additional laws ~re derived.c These l og1 ca l (or 

mathematical) laws are no longer called "empirical" for they differ 

entirely in their mode of derivation from the laws that may have been 

established in the preceding stages. Newton's law of gravitation is an 

illustration of a law obtained through the medium of rnathematics. The 

theories developed 50 far in physics as a result of the application of 

the axiomat i c theori zing are usually ca lled "theori es of mathemati cal 

physics" or more briefly "theorèt~cal physics". The theory of relativity 

and the quantum theory are of thi s type. The ro lep 1 ayed by mathemat i cs 

in these new theories 1s not to express an empirical regularity as it is 

mistakenly assumed, it is instead the explanation of an invariant 

deviat10n from an expectèd regularity by linking mathematically this 

observed deviation with a bullt-in abstract dynamism: the theory of 
\ 

relativity is the clearest example of this mode of reasoning. 1 

lThere are two positions on the meaning of mathematical 
theories in physics. The first position (empirical) rejects al1 attempts 
that would make rnathematical relations the expression of an underlying 
abstract uni verse: "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 
physi cs •••• The whol e object of the exact sciences consi sts of poi nter­
readings and similar indications. ~e 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 t 

in a genera 1 way t be extended to 1nc1 ude every sort of coi nci dence 
or t according to the customary expression used in the, language of 
relativity, an intersection of lines of the universe. This 1s the 
essential point: even though we would appear to have very def1nite 
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. 

1 
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An ill,ustration of formal logic replacing comon sense theoriz-

ing can be easily conceived in the following example: if we push a 

well-greased wagon on a trnck and let it go, it will stop at one poi nt 

the empiricist will establish a correlation between the force applied on . , . 
the wagon and the distance covered on the track; it will he an empi r.i cal 

1 aw. 

The axiomatic analyst will have a different idea of the prob­

lem: he will remark that ther.e is no reason why the cartwheel should 

Sto.p at any moment, it should log.ically follow a permanent straight line 

unless an unseen resistance ;s at work affecting th"e movement. He will 

therefore build a mathematical model of the inertial fON:es causing the 
~ ~ 

act of stopping. In the first case an _empirical regularity ;s estab-

l ished, in the second case a fundamental cause is reached. 

(Cont i nÙ"ed 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~lytic) recol1111ends that the abstract properties 
and patterns of the uni verse be considered as real even if they are hard 
to conceptualize. W~ve mechilnics, 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 ;5 itsel f possible and even if it wer.f 
impossible ta define them as a result of certain sequences of operf.ltions 
of physi cal measure,ments, ;t i s not necessary to concl ude' to the; r 
non-existence. Theoretical physics includes many such abstract concepts 
that transcend thei r il11Tlediate mathematical ut il ;(y. More;5 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 tne 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 little over time in some disciplines. Empirical concepts are vague, 

despite their pretense to the contrary. they are influenced by subjective 

interpretations and above a11 they lack a substantive log;c that could 

justify how many and which categories of, facts are needed to build 

sc; ent; f; c theori es. Facts are not really self-evident and ;n the;r 

search for a better un{Jerstanding, scientists came to real îze that 

meani n9 i s ;mposed upon the facts by the theory itself.* 

Foll owing from th i s observat Hm on the preconcept i on of facts, 

the next stage in science ;5 essentially a debate over paradigms. The 

provisional sol utian to the vagueness problem is that a conceptual 

framework will bring togetl1er all the empirical observations in an 

attempt to provide them for a ~eaning. 

The probl em, howeyer, ;s to determine a method by wh; ch a model 

can be chosen: if the world is a sea of inchoate phenomena to which a 

meaning 1S given by ~acating a model on it,'how will Vou ever know that 

the meaning given by your model ;s valld? Vou can make as many arbitary 
/ 

models as you want with such a method since thp. derinition of the facts 
t 

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

*Facts resul t from a sensate descrlpt i on or an anal ytlC con-
struct. 
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facts) "remains largely arbitrary. Even if a CORmon model i5 singled out 

for practical purposes by a conmunity of scholars, it does not mean that 

th,is convention is scientific. 

Since the facts are defined by the models,themselves it bec ornes .. ' 

i~possible to decide between different rnodels explaining the same facts 

with different concepts. The sol:Jtion cannot be a return to factual 

) 

verification due to the lirnited degree of precision of the facts and due 

ta our ignorance of the number of facts ,that must be cumulated in ordet 

ta 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 pr9b-

1 em bi 9 enough to cancel by itsel f any prospect of having an. empi ri cal 

science at all). This stal emate was sol ved in physics in different works 

" 0 

and especi a 11 yin the wri t; ngs. speeches and correspondence of Al bert 

Einseei n. E; nste; n proposed a change in the focus and in 'the content of 

the scientific models that proved to be the only possihle 'solution. 

First, he understood that the models were not lfnking facts togettH!r but 

were in fact expressing logical properties of the universe that were 

part ly independent of the observed facts and second he found that~ the , 

only possi61e convention that could decide between different model s of ' 

the un; verse was not an arbitary convention (paradi.gm ) but was formal 

1-- ~v_ - .;;. 

/' '-
/ , 

\ 

. \. 
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o 
This new epfstemo1ogy prepared6'by the works of Hei nri ch Hertz and 

Ludwig Boltzmann was a true sei entific revol ution. 2 

Thi s shift in the focus and 'f n the contents of the mode 1 s will 

then permit a new type of scientific verification. It win no longer 

c.orrel ate a defi nition with a fact in a loosely descriptive manner but 

will explain the occurrence of an event as the necessary indicator of the 

existence of a hidden abstract pattern at work among the facts. With the 

new method. a theory wi 11 be verifi ed if a predi cted spec i fi c event wi 11 

occur among all the observed phenomena - if thi s speci fi c event does 
'::, " 

oc~ur and gives credence ta a ,1Qgical theorem deri ved from an axi omati c 

model, th en the implied variable inferred in the model will be be1ieved 

to exi st. 

B) The Transition to an Axiomatic Science 1n Phys1cs 

The gradua1 replacement of emp'ir; cism in physics was largely 

due ta the introduction of concepts that )had 1ittle or no empirical 

2present-day paradi gms in theoret i cal physi cs are based on 
pure logic. IIThe theory of relativity constitutes, on the whole, the 
crowning of the old macroscopic phys;cs, while, on the contrary. the 
Quantum Theory arose out of the stùdy of the corpus cu la rand atomi c 
wor 1 d ": Lou; s de Brog lie, liRe l ati vi té et Quanta. Il Revue de Métaphys i que 
et Morale, (July-September 1933). In these few very suggestive pages M. 
Louis de Broglie recal1s how the Theory of Relativity and the Quantum 
Theory had to confrent each other as a resuH of thei r having grown up 
from di fferent axiomati cs. 

" 

'\ 
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equ1valents. Following the thes;s of James CLerk Maxwell on electro­

magnetism, the scientif1c colll1lunity changed radically its conception of 

reaHty for 'a 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 h1m 
in our concept 1 on of the nature of physical reality, we 
may say this:-- Before Clerk Maxwell people conceived of 

\ physica) reality -- in so far as it is suppo~ed ta rep­
resent events in nature -- as material points, whose 
changes consist exclus; vely of motions, wh; ch are sub­
ject to partial differential equations. After Maxwell 
they canceived 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 1s the most profound and 
frui'tful one that has come to phys1cs since Newton; but· 
i t has at the same time to be admitted that the program 
has by 0 no ·means been completely carr; ed out yet. The 

\ successful systems of physics which have been evolved 
\ s 1 nce rather represent compromi ses between these two 

schemes, which for that very reason bear a provisional, 
10g1cally incomplete character, although they may have 
achieved great advances in certain particulars. 1t3 

This change prompted certain philosophers of science te ques­

tio~the value of the empirical epistemology since the new theories were 

pointing at the existence of relationsh1ps that could be understood from 

a purely conceptua 1 point of v;ew but that coul d not be observed as such. 

The debate that ensued on the nature of rea 1; ty came gradua lly to be 

monopolized by Ernst Mach and Albert Einstein. The problem was: is. 

phys;c~l reality abstract or empirical? 

3A• Ein~tein, Essays in science (N. Y., Philosophical Library, 
~34), p. 44. 



) 

41 

1) Ernst Mach 

Mach IS ph; losop"Y is considerable and cannat possibly be 

reviewed here. We will rather concentrate on the essential part of his 

scient 1 fic epi sternol ogy. 

Mach was a physicist, a physiologist and also a psychologist 

and hi s phil osophy arose from the wish to fi nd a sol i d perspec~ive to 

which he could hew in any research, one that could provide a conmon . 
denom1nator ta all fields of science from the field of physics to that of 

physiology and psychology. He reached such a perspective by g01ng back 

to that which is given before all scientific research: namely the world 
, 

of sensations. The argument was that all our knowledge concern,ing the 

'external world relied only on sensations. Mach held that we can and must 

take these sensations and complex of sensations to be the sole content 

(Gegenstande) of knowledge, and, therefore, that there is no need to 

assume the existence of' an objective world hidden behind the sensations. 

With that. the existence of the world in itself is removed as an 

unjustified and unnecessary\ problem. Physical 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 sensati ons that the world is a 

sub.stance is a dead-end deduction that 15 irreleva'nt to science. The 

world is empty and there exists nothing other than sensations and their 

conflect; ons. Mach al 50 defi ned the 5ensat i ons as the Ile l ements Il • 
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.. 
According to Mach. the new worldview developed after Maxwell's 

theories was not really in contradiction with the conmon sense view of 

the objective world since this view was largely the result of an improper 

understanding of the process of human thinkil1a. Sc1entific know1edge of 

the world consists, accord1n~ to Mach, in nothing else ~han the simplest 

possible description of the connections between the sensations, ànd it 

has its only atm in the intellectual mastery of those facts by means of 

the l east possi ble effort of thought. This aim 1s reached by means of a 

more and more complete accol1ll1odat i on of thoughts to the sensat i ons and 

the accolll11odation of the thoughts to one another. This Js the formula­

tion by Mach of his famous "principle of the economy of thought". Mach 

had correctly pointed out that "If all the 1ndividual facts - all the 

1nd~v1dual phenomena, knowledge of which we desire - were inmediately 

accessible to us, science would never have arisen".4 For Mach, 

science 1s the tota11ty of the mental rel at ions between di fferent data of 

experihlent. For Mach scient 1fic theor1es were noth1ng el se than mental 

techniques serving to bridge the gaps ln our sensations. they did not 

refer to the existence of anything in particular and therefore the field­

theori es 1n -physfcs did not refer to the existence of a non-phenomenal 

world beh1nd the sensate world but were-only heuristic dev1ces. 

For Mach any statement about the existence of any world wa~ a 

metaphysical concept since we c~nflot t:x!'leriment whole worlds but only 

4[. Mach, Conservat10n'-"of Energy (N.'.'., OOVtr PUDI. 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 worl d determining them were a 105S of time since the properties 

ascribed to this world had no theoretical significance. To say, f~,~ 

example. that .. bodies. attract each other in nature as a consequence of an 

inner disposition for attraction does not explain why this disposition 

exists after all. To say that, "ether" must exist because light could not 

travel in a void does not tell us anything about the inner structure of 

lIether ll
• Hachis phenomenalistic positivism proved to be -an undeniable 

and irresistible weapon for the critical reevaluation of class1cal 

physics eliminating all the false explanations derived from the existence 

of unprovable world properties. Ma,ch was the fi rst phi lospher to 
j 

correctly criticize the metaphysica1 asp~c~ of empiricism. Therefore. 

the aim of science "is net to produce bold hypotheses as te the essence 

of matter, or to explain the movement of a body from that of molecules, 

but to present equat ions whi ch, free from hypotheses. are as far as 

possible true and quantitative1y 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 metaphysi cal character of many empi ri cal 

assumptions had failed ,to give a convincing explanation of the chasm 

created in the new theories between the observed world and the 

5G• Holton, "Where is Rea1ity? The Answers of Einstein," 
in Science and Synthesis, N.Y., Berlin, Springer-Verlag (1971), p. 63. 

\ 

1 l' ~ J \ '~I \' 
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theoret1cal world. Ta assert that the world does not relllly ex1st (or at 

least that its existence 'does not concern science) and that theor1es are 

art1fic1al subjective links between disparate sensory experiments seemed 

ta many sc1enti.sts to be a tao easy evacuat10n of the problem of real1ty 

1n science. After a11, Machls "sensations" had themselves a metaphys1cal 

character' all of the1r own - how cou1d Mach be so sure that his c1nema­

like form of knm/ledge was proj.ecting the total picture of the world or 

that our understanding of the film was correct? 

2. E1 nste1 n' s Cr1t~ que of f.1ach 

Hachis early 1nfluence,on Einstein had-\een en'ormous and had 

contributed to the implicit epistemology found in the special theory of 

relat1v1ty of 1905 - a theory which aga;n was in contradiction with the 

phenomenal perception. of t~ld. For a time it seemed that Einstein ,i 
was satisfied with the idea that the el ast1c1ty of t1me and space accord-

1n9 ta motto" 1ncluded in his theory was l1ttle else than a free specula­

tion l1nking paradox1cal observations on t~e speed of 11ght. lfke Mach 

he bel ieved that the oppos1t10n between theoret1cal relati vit Y and the 

perception of a stable three-dimensional world was a fal se problem. 

The Machist component -of the 1905 paper showed up convincingly 

in two respects. F1rst. by Einsteinls insistence thc:t the fundamental 

ca'tegories of physics 'had to be defined with the aid of an epistemo­

logical analysis rather th an being taken at face value witn 6n empirical 

description. Second, by his belief that reality consisted oe disparate 
o 

lIevents" perceived by senses.* 

*A. E1 nstein, Zur Elektrodynamik bewegter Korper t Annale" der 
Physik, 17, 1905, p. 891-921. The article proposes a discussion 'of sorne 
concepts in an abstract operationalist manner • 

• 
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Einstein really bel1p.ved at that t1me tha{ all sc1entHic 

conce~ts and statements rested solely in 1s01 ated experiments (Elnzerler-

1 ebnisse) to wh1 ch' the concepts referred. 

" 
This' phenomenal1stic epistemology was well sUlII11arized by R.S. 

Cohen! 

N[T-he phenomenal1st program] sugg.ested that n:rtu,re "las to be 
conceived as a set of d1sconnected atomic facts, tnat the fl ux 
of sensations can be analyzed into 1nd1vidual obsel'.,yation­
protocol s ••• The phenomena with wh1 ch science deals are 
assumed to be 1so1ated sensations or single observations. The 
re l at 1 ons among the g1ven phenomena \'/ere subj ect ive mat ters of 
effl cient but arbitrary order1 ng of the data; hypothet1cal 
entit1es and their relations \'1ere v1ewed as fictions or as 
shorthand; and the monadic character of atomic sensations was 
assumed a priori but made emp1rlcally plausible by a program of 
reduct ive aef1nit i on of scient ific concepts in terms of 
1ndividual reports. u6 

Hm'lever, two intellectual events will gradually lead Einstein 

to a rejection of Machian phenomenalism and 1ts replacement by a coherent 

eplstemology that will decfs1vely solve the problem of the gap,between 

the new theoretical world of phys1cs an~ the visfble world. 

The f.irst blow came from Ernst Mach himse1f when he finally 

rejected the theory of relat1vity. The reasons for th1s reject10n are 

numerous but the central argument made by Mach was that Einstefn's theory 

was based a priori on an unprovable view of the world rather than on 

sense-impressionso For Mach, Einstein was not a phenomenal empiricist, 
1 
.îl 

6R.'S. Cohen, "Dialectical materialism and Carnap's logical 
emp1ricism." 1n The Philosophy of- Rudolf Carnap, P.A. Schlipp. ed., La 
Salle, Ill. (1963), p. 136. 

( 
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he was. someth1ng new, someth1ng that had noth1 n9 to do w1 th pheno­

mena 11 sm. 

What had made the relati v1ty theory work was not its avowed 

recognition of the importance of the phenoménalist ep1stemo1ogy but 

rather the unexpected affirmations made by Einstein concern1ng the con­

stancy of li ght veloc1ty and the relat1vity in all branches of phys1cs. 

two postulates for I1Jhtch there could not he any direct confirmation at 

all. Einstein did not understand at once that h1s theory \'las in itself a 
.. 

rejection of the 1mpl1cit pr1ncip1e of descript10n latent in a11 the 

worlcs of I,tach. For Uach the theoriz1ng process '>Jas nothing else than a 

quas i-descr1 pt i ve patch\'I'ork between blO separate observat 1 ons D but now 

E1nstein ~Ias apparently 11nl<1n9 two separate unprovable assumpt1ons. For 

Mach there was no possible way a sc1entist could transcend the factuality , 

of the \'lOrld even 1f th1s factuality \'/as more chaotic than the homogenous 

substance'defined by the trad1tional empiric1sts. Impl1cit in Hachis 
, 

theory \'las the underlying assumpt10n that categories had still to be 

abstracted fram experiments. ~1ach was a sophist1cated empiric1st, he 

understood br1111antly that the existence of the rJorld \"las a useless 

conception leading to pseudo-explanat1ons by the attr1butl0n of ad hoc 

propert1es to th1s world, but he did not understand that a theoret1ca1 

enterprise llnking dispârate phenomena can precisery do only that: re­

defining a reality link1ng the tl'lO observed phenomena. In Hachis theory 

the world 1s subjective instead of being objective as in emp1r1c1sm - and 

if Mach can expla1n the opposition between the theoret1cal world and the 
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observable~ world as a false problem resulting fram the more cornplex 
~ 

apparatus deve10ped by science ta l1nk more phenomena together. he would 

not understand that the relationships between facts should postulate the 

existence of 1ntervening component$. In other words. the rel at; onshi p 

did not really éxist, it rIas only a mental systematic illusion made 
~ ~ 

necessary by the l1m1ts of one human perception. 

E1nstein d'lould one day turn th1s conception ups1de down by 

stating that only the relationshfps exist and that the observed events 
, 

are on{y particular (and usually misleading) aspects of these abstract 

relations. But before elaborating and justifying this anti-phenomena­

listic epistemology. Einstein struggled hard ta remain in the r4achian 

tradit1on: 

"I am anxious to draw attention to the fact that this theory is 
not speculative in origin; it owes its invention entirely to 
the desire to make physical theory fit observed fact as well as 
possible. We have here no revolutionary act but the natù'ral 
continuation of a line that can be traced through centuries. 
The abandonment of certain notions connected \'iith space t t1me 
and motion, hitherto treated as fundamentals. must not be 
regarded as arbitrary, but only as conditloned by observed 
facts."7 

The gradual erosion of Einstein's confidence in Mach's approélch 

came when he finally realized that there was very little in this approach 

concerning causal,ity. Like the empiricists before, Mach had limited 

science to a description of the world where causality was nothfng else 

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

7Einstein, A. "On the theory of realtivitYt" in Ideas and 
Opinions, (N.Y. Crown Pub1ishers, 1954), p. 246. 

,... 
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But such a type of causality cannot explain all the observed 

events and the excuse that the events are di sconnected due to our li mited 

capacities for perception is a rather feeble one. Th; s questi on is 

particularly imP9rtant since the gap observed between the theoretical 

view of the world in contemporary physics ~nd its visible counterpart May 

precisely refer to the existence of a new type of causality that, cannot 

be included ;n the observed phenomena. 

If we return to Einsteinls 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 a substance but is_ a judgment -bearing on the simultaneity of two events - if the train arrives at seven 

olclock, what is really meant is 'that the pointing of the small hand of a 

c10ck to seven and the arrival of the train are simultaneous events. 

For Einstein, h~wever. the time of an event by itself has no 

operational meaning whatsoever, it has ooly a phenomenal'meanlng because 

our consciousness regist~rs the simultaneity of the events but the cause 

of the s;ffiultaneity can only be given by attributing a supplementary 

explanation to what constitutes, in fact the intersection of two particu­

lar world lines, say that of the traln and that: of the clock. 

Startlng from this problem two kinds of explanation are 

possible. The first one would be empirical and would descrlbe all the 

ci rcumstances of thi s parti cul ar observat i on incl uding the poi nt of 

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

8A• Einstein, Sidelights on Relativity (London, Methuen, 
1922) 1 p. 8. 

\ 
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the tra1 n and work1ng properly at the t1me of the' arrival. A graphie 

eould then be made showing the numbers of metres travelled per second at 

the t1me of the arrival in the direction of the clock. The ult1mate 
., 
explanation of the experiment would be that the distance travel,led by the 

tra1n was proportional to the distance travelled by the long hand on the 

.clock for any sequence of movement determined for, the experiment. 

The second type of explanation would be theoretical and would 

attempt to rel ate the two events by an absol ute 1 ink rather than by 

'c1rcumstantial evidence, the emp1rical evidences are tmpl ic.1tly based on 

,the unproved postul ate that the worl d 1s homogeneously the same every-

where which would render two separate measures (seconds and metrès) abso- ~ 

1 utel y rel ated. Einstein proved exactly the contrary, that not on1y the 
• 

c1rcumstances of the occurrence of an event were accidenta' in al1 cases 

but that time 1tself would ult1mately vary according to acceleration. 

A clock placed aboard the train would reg1ster time more slowly 

than the clock at the t'rain station due ta its accelerat1on. What 

Einstein really demonstrated was that the percei ved world of absol ute 
_":"----

space and time does not exist and that no empirical coordinates will ever , ' 

be able ta do anything more than a metaphor of the occurrence of two 

events. The pr1nciple invoked by Einstein 1s that empiricism and pheno-

menalism are def1ning their parameters starting fram the illusion of the 

existence of a homogeneou5 world (but such a world cannot .be proven 

logically). Causal ity therefore 15 purely accidental in empiricism and 

phenomenalism and cannot ascrlbe in an event. Circumstantlal explana-

tians are baby t~l k since the observations may change arbitrarily with 
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chang1"g c~mditions .of ob~ervaqon. Mach was not abl e to take a 5011 d 

,s,tand on the prob1em of caus'a1fty, in fact h1s approach'if carr1ed to the 

, extreme would have fallen .in a mean1ngless description. II) the absence 

of a logfcal reference system his method cannot, lead to a definiti ve 

exp1 anation of causa11ty. 

The fact 1s that CORmon sense 1s far from OOing a satisfactory 

basis of scientific thinking. The mathematical and phys1cal sciences, 

demand the most unCOrmlon k1nd of thinking imaginable. No sc1ent1fic dis-
~ , 

covery was ever made by the appl i cation of common sense. It took the 

great boldness of Einste1n's scfentific imagination to perceive that the 
- " 

two postulates on which the special theory of relatfv1ty is based are 

10gically contradictory onl y if we accept Newton 1 s axioms of an absol ute 

space and an absolute time. The two postulates that Einstein enunciated 

were not made up in order to impress his coJl'eagueswith sorne startling' 

paradoxes. They were distllled by a careful analys1s from a large number 

of wel1-established physical measurements. But if we accept these two 

postul ates., ~ewton 1 s absol ute spac'e and absol ute t 1me have to be 

abandoned. 

To the same end, Einstein also reminded Ms readers frequently 

of the fatal error that had OOen made for so long in th1nking that the 

basi s of Eucl idean geometry was l ogicall y necessary; this error was 

. caused by forgett1ng the empirical ,base and hence the lfmited experien­

tfal context withln wtJich all concepts are fashioned. A simllar illusion 

was the great obstacl e to formul at 1 ng the Speci al Rel atf vit Y Theory, 

namely, that there exfsts a universal time applicable to all events in 
" 
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space as a who1e, a concept of t1me long hel, to be an a priori given, 

necessary conception, seeming1y independent from our sense expe.riment. , ,. 

This error was caused by forgett1ng that the notion of time itself arises 

1 n1t1ally 1n' our everyday experiment by watching sequences ~f events 

happeni ng at one locality, rather than in all of space. 

More and more Einstein came to undersand that the sc1ent1f1c 

categories cou1d not be abstracted from sense experiment due to the 

bul1t-in contingency of the observed events. Not only ey.ents were rela­

tive to changing con~exts and atso dependent on all the hazards of per­

ceptuaJ di stort i on and subject ive mi si nterpretat i ons but thei r mechani ca 1 

relation ta each other wasno explanation at a11 but simply èl descrl ption 
v-

of accidental facts. The last but dec1sive argument is that emplrical 

causality cannot explai n the paradoxes observed 1n nature: add one speed 

. of light ~o an abject mov1ng at the sp-eed of light and you Albta1n only 
/ 

the 'initial speed - th1s paf'adox 15 outside the reach of empr1cism and 

phenomenalisme Einstein therefore abandoned (like Mach) the concept of 

emp1rica1 reality as an unwarranted judgment on the world. But 1nstead 

of justifying knowledge as a descriptive link- between visible facts, he 
, 

rather correctly pointed out that th~ real wor1d was an abstract syste­

matie substructure upon which the, vis'i b1e phenomena were forming a hi ghly 

distorted mirror. Therefore ~ new solution was found to expla1n the 

opposition between the visible world and the new scientific theories: 

·these new theories were revea1ing the o.real world which 15 on a pl)lne 

beyond sense-exper1ence. However, we have indirect evidence of the 

presence of th; 5 abstract worl d by the oeecurrence of certain specifie 

/ 

/ 

/ 
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events observable in the material world. In a sense empi ri ci sm and 

phenomenalism were analyz1ng only the surface of things. ignoring 

completely the 1nner dynamisms 01 reality. Re-a11ty' for Einstein is not 

comnensurable with the visible wor1d. Thus" the laws of science may be 

said to be a1so built into the event-world as the underguiding structure 

"governing ll the pattern of events. Einstein elaborated his epistemology 

well after his main discoveries had been made. It was only1n 1933 that 

a fi rm comni tment to hi s new ep i sterno l ogy was made: 

"We are concerned with the eterna 1 ant1thesis between the two 
1nseparable components of our know1edge, the empir1cal and the 
ràtional. in our department ••• The structure of the system ;s 
the work of reason; the empi ri ca 1 contents and thei r mutua 1 
relations must find their representat10n in the conclusions of 
the theory. In the possibility of such a representation lies 
the sole value and justification of the whole system. an'd 
especially the concepts and fundamental princip1.e~ \'lhich under­
lie it. Apart from that p these latter ar.,e free inventions of 
the human intellect, which cannot he justifjed either by the 
nature of that intellect or, in any other fashion a priori. 
,IThe fundamental concepts and postulates of physics were not ln 
the logica1 sense inventions of the human mind but could be 
deduced from experi en ce by 1 abst ract ion t - that ~is -ta -say, by 
logical means., A clear recognition of the erroneousness of 

" this notion really only came with the general theory of re1ati­
vity.1 INature is the realization of the simplest conceivable 
mathematlca i ldeas. 1 am convinced that we can al scover 6y 
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 I,Itility of a mathematical construc­
tion. But the creative principle resides in mathematics. In a. 
certain sense, therefore, l hold it true thàt pure thought can 
grasp reality, as the ancients dreamed. llIg 

9A• Ei nstein,". liOn the method of 'theoretical physics,;1 in 
Ideas and Opinions J p. 270-276. 

., 
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, 
Einstein from th en on bel1eved that Hachis theory of knowledge 

·on the account of the relative closeness of the concepts used to exper1-

ence Il di d not suffite, and that one must go IIbeyond thi s phenomeno 1 ogi ca 1 

point of view" to achieve a theory whose bas1s 1s further removed from 

di rect experi ment but 1 s much more 1 og1 ca 1 in character. 
-

S1nce 1909, there were s1gns of a gradua1 hardening of Einstein 

aga1nst the ep1stemo10gical pr10rity of experiment, not to speak of 

sensory experiment. More and more c1early E1nste1n put the 1091ca1 

consistency of thematic conceptions higher in importance than the 

emp1 ri ca l experiments and agai n and again he proved to be r1ght. 

Final1y Einstein complete1y rejected the phenomena11st1c 

epistemology. His rejection can be summed up in the fo11ow1n9 points: 

• Mach di d not understand the specu 1 at he character of theo,ri es, 
that sc1entif1c discovery 1s incommensurable with observation. 

• Mach di d not pay any attenti on to the 10g1 ca l structure of 
theor1es, for him theories had no value in themselves. 

• Mach was completely wrong when he proposed ~oat sensations were 
the u1t1mate rea11ty, that they were the btk'1ding Blocks of the 
real world --th1s would have led to the rejection of the idea 
of physical reality. " 

3) Reality According to Einstein 

Mach_·s program by itself was an ~nsuffic1ent attempt to explain 

the differences between the empirical and the theoret1cal images of the 

worl d. What Ei nstei n had done was fi rst to adopt Mach 1 s doctr1 ne (that 

we know only disparate experim~nts of real1ty), and then he turned it 
o 

upside down - these isolated observations were not caused by the limits 
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of human perception but by an abstract substructure determ1ning the 

structure and funct10n of the phenomenal surface. 
l 

Einstein was led to the conception of an objective, "real" 

world behi nd the phenomena to which our senses are exposed. Of course 

the same cho1ce was made by Gallleo, Newton. Planck.. etc. It w1l1 be 

important for our analysis to remember that Pla'1<;K, (Elnstein's earliest 

patron in sc1entif1c c1rcles, and w~o by 1913 succeeded in persua~ing h1s 

German colleages to invite Einstein to the Kaiser-Wilhelm-Gesellschaft in 

Berlin), was "1ndeed at that time the only sc1ent1f1cally prom1nent 

opponent of Mach, and had Just wr1tten hi s famous attack, Di e E1 nhei t de~. 

physikalischen Weltbildes (1909). Far from accepting Hachis view that, 

as he put it, N noth1ng i5 real except the perceptions, and all natural 

science 15 ultimately an econom1c adaptation of our ideas to our percep­

tions", Planck held that a basic aim is IIthe finding of a fixed wor1d 

independent of the variation of time and peopl~" or, more generally. "the 

complete liberat10n of the phys1cal p1cture from the ind1viduality of the 

separate 1 nte 11 ects ... 

By 1931, in the essay NMaxwell's Influence on the Evolution of 

the Idea of, Physical Real1ty" .10 Einstein could start with the words: 

NThe be11ef ln an external world lndependent of the perce'i ving subject 

1s the basls of a11 natural sc1ence ll
• Again and again. in the period 

beg1nn1ng with his work on the general relativ1ty theory, Einstein 

lOA. Einstein, Essays in Science, p. 12. 
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1ns1sted that between expe-riment and reason, as wel1 as between the world 

of sensory perception and the objective world, there are 10gical1y 

unbr1dgeable chasms. The eff1cacy of reason to grasp reality was charac­

terized 1à~er by Einstein by the word ,,"iraculous". Even the very 
1 

term1nology in these statements would have been anathema ta Mach. 

Indeed. a11 other evidence po1nts to the conclusion that 

E1nste1n's work on general relat1v1ty theory was crucial in his ep1ste­

molog1cal deve10pment. As he wrote later (Phys1cs 'and Real1ty. 1936): 

IIThe first afm of the general theory of re1at1vity was the pre11minary 

version which, wh11e not meeting the requ1rements for constitut1ng a 

closed system, could be connected in as simple a rnanner as possible with 

'd1rect1y observed facts'." 'But the a1m could not be achieved. In 

Il Notes on the Or1 9i n of the Genera 1 Re lat 1 vit y Theoryll, 11 Ei nstei n 

reported: "1 soon saw that the inclusion of non-linear transformation, 

as the princ1ple of equivalence dema,nded, was 1nev1tably fatal to the 

s 1 mp le phys 1 ca 1 1 nterpretat t on of the coordf nates J - that 1 s, that it 

cou'l d no longer he requi red that coord1 nate dHferences shou1 d 51 gni fy 

direct results of measurement with tdea1 scales or docks. 1 was lOOch 

bothered by th1s p1ece of knowledge ..... - Just as Mach must have been. 

IIThe solution of the above mentioned dilemma [from 1912 on] was therefore 

as follows: a phys1ca1 sign1ficance attaches not to the differenttals of 

ttre coord1nates, but only to the Riemannian metric corresponding to 

them ... 12 

n 

llA. Ei nstein, Ideas and Opinions, p. 288. 

12 Ibid., p. 289. 
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ln fact Einstein had completely rejected empir1cism and he was 

res1sting attempts made by friends and other sc1entists to make him 

comply with the empi rical method. He repeatedly responded that the facts 

cannot 1ead to any deductive theory and at most were the symptoms that 

could lead to the intu1tion of a general principle underlying them. In 

1952 he wrote: 

.. It appears that you do not take the four-d1mensi onal1ty of 
real1ty. but that instead you take the present to be the only 
reality. What you call 'world ' is 1n phys1cal terminology 
'spacelike section ' for which the relat1vity ;r~ory - already 
the special theory - den1es objective rea11ty." 3 

In the end, Einstein came back full circle to a view which many 

(and perhaps he h1mself) thought he had e11m1nated from physics in the 

basic 1905 paper on relat1vity theory: there exists an externa1, object­

ive. phys1cal reality which we may hope to grasp - not directly emplri­

cally or logically or with fullest certa1nty, but at least by an intui­

tive leap, one that is on1y 'guided by experiment with the total ity of 

sensible "facts"; events happen 1n a "real world". of which the spacetime 

worl d of sensory experiment. and even the wor1 d of multi dimenslonal 

continua. are useful metaphors. but no more than that. 

In an unpub1 ished fragment which apparently was intendèd as an 

additional critical rep1y to one of the essays 1n the book, Albert 

Einstein. Philosopher-Scient1st (1949).* Einstein returned once more -

and quite scathing1y - to deal with the opposition to this view. 
Î 

13G• Holton, Where .1s Reality? The Answers of Einstein. 
p. 68. 

*Schilpp, Paul, ed1tor, Albert Einstein, Philoso~her and 
Scientist (Evanston. Ill •• the library of living Philosophies. 149). 

C" _~"~1: 
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And now, his words indicate explicitly and w1th cl arity that the change 

that had begun half a century ear.l1er in hl s epl stemol ogy was now com­

plete. Perhaps even without consciously remember1ng the words of 

Planck's attack on Mach c1ted earlier - that a basic ailm of science is 

Hthe complete l1beration of the physical world p1cture fjom the ind1vidu­

allty of creative intellects" - Einstein refers to a "basic axiom" 1n his 

own thi nking: "the postulation of a 'real world,' which so-to-speak 

l1berates the 'world ' of the thinking and experienclng subject. The 

extreme positivists think.that they can do without it; this seems to me 

to be an 111 us ion. 1 f they are not will i n9 to renounce thought 1tse l f". 

Einstein's final epistemological message was that the world of 

mere experiment must be subjugated and transformed by fundamental thought 

50 general that 1t may be cosmological in character. 

" Einstein had become a staunch antf-posftivfst but he was not 

the only one to reflect on this methodological transformation, the 

appearance of theoret1cal phys1cs in the second half of the nineteenth 
r 

century eventually led the physfc1sts to make a sharp distinction between 

the eillpi rical (or phenomenal) world and the real world that cannot be 

perceived d1rectly but that can be deduced conceptually from the occur-

rence of certain phenomenal patterns. In his autobiography, Max Planck. 

writes: 

"The real world exlsts behind the explorable world. The world 
we see, the world of phenomena, 1s only a limited approximation 
of the real world. In fact the "real" reality 1s not, located 
spatially beh1nd the emp1r1cal rea11ty but 15 embodied in 1t. 
The 1nner core of the empi rical world is ANOTHER wÇ)rld made up 
of absolute logical relations. 
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Even if they are interrelated the two ~orlds are independent 
and cannot be united by human thinking. 1 The gap between them 
will a1ways be inmense in our minds. This gap 1s so dissonant 

. that we always try ta erase it - ,usual1y by denying the 
exi stence of an ab5tract worl d at the 'core of matter. However, 
the empirical knowledge derived from th1s attitùde will never 
enter the realm of the real rea11ty becau5e the phenomena we 
see are only superficial appearances. The real rea11ty 15 sa 
complex and so remote from our u5ual exper1ences that we will 
possibly never really understand it. The new reality 15 not 
t he bas 1 s of sei ente but rather i ts goa 1. "14 

To simplify the program we could say that empiricism is a 

three-dimensional model of the world (a homogeneous 5pace-time stage 

supporting simple mechanical interaction) while contemporary science 15 a 

four-dimensional mode 1 \'Ihere the fourth dimension 1s an abstract deter- c"--" 

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 ~-
1 p 

the two elements that defined real ity in positi vi'sm are disocc1ated. 

Real1ty 15 two things: it is what 1s percefved object; vely and it 1s 

al 50 a ru le of 1 ogi c that i s not i ne l uded 1 n the obse rved phenomena. 

These two el ements were compounded and take~ for granted in the empi ri -

ci5t epistemology under the assumption of objectivity but in modern 

science they are dissociated methodologieally - objectivity in modern 

science 15 attained only at the cost of, replacing the observable reality 

by formal logical models. 

14M• Planck, Autobiographie scientifique (PariS, Albin 
Michel, 1960), p. 145-1S1. 

o 
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Sensate object1vity 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 object1vity as being vague, 

impr.ess1onist1c and superficial. 

This rupture in the pos1tivist epistemology was consecrated sa 

to speak by the theory of relativity. This theory rejects the popular 

1 perception of the world as being made up of fin1te space and time. 

( 

For Einstein the future of method in physics was highly 

dependent on the pursuit of theoretical reasoning: 
\' 

"Si, donc il est vrai que la base axiomatique de la physique 
théori que ne peut être obtenue par une inférence à - parti r de 
l'expérience. mais doit être une l1bre invention, av,pns-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 
l'expérience va nous gu;der comme il faut lorsqu'il existe des 
théor1 es (comme la mécani que cl assi que) qui s'accordent aveè 
l'expérience dans une très large mesure. même si elles ne vont 
pas jusqu'au fond du sujet? A quoi je réponds avec une 
parfaite assurance qu'il y a, à mon avis, la bonne voie et, de 
plus qu'il est en notre pouvoir de la 'trOüver. Notre expé­
rience jusqu'à ce jour nous justifie dans notre certitude que 
l'idéal de la simplicité mathématique est réalisé -'dans la 
nature. Je suis convaincu que la construction purement matilé­
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 
gu1der dans notre choix des concepts mathématiques ~ utiliser; 
mais il n:est pas possible qu'elle soit la source d'où ils 
découlent. Si elle demeure, assure-ment, l'unique critère de 
l'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 Rour comprendre le réel t ai nsi que 
les Anciens l'avaient rêvé."15 

15R• Blanché, La méthode ex~erimentale et la philosophie 
physique (Paris, A. ColiA, 1965), p. 271- 73. 
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Cl Albert Einsteinls Methodology 

E,nstein never wrote li treati~e on method but judg1ng by h1s 

publications and letters li very c~herent program emerges. His 1nterest 

in method went far beyond persona~ éur10sity for he believed that episte-

mo l agi ca 1 deve 1 opment anCl sèfent t fi c breakthroughs l'lere 1 nterdependent. 

Epistemology outs1de research \'/as empty speculation to h1m "", but science 
~ " 
\ 

w1thout ep1stemology ~'1as bound to remain li fixed dogma. ft \'HS a perma-

nent procéss rendered necessary by the rapid change of the scientif1c 

foundat1ons. E1 nste1 n was some"/hat scept i ca l of any philosophy of 

science that \'/as made outsi de the scient 1fi c research process - he 

be11eved that ep1stemology should be built by the sc1ent1sts themselves,­

because they were the ones who knew what the problems were. 16 

Outs1de his basic sc1entif1c expo~es. Einstein wrote many 

articles, lectures. books and countless letters to other scientists 

w1th respect to different scient1f1c problem~. chief among them being 

those deal1ng with epistemology. His epistemological framework consists 

of the def1nition of three 1nterdependent but different abstract;o. 

operat,ions that go far beyond the simple ,.4c~umulation of data so central .. 
to the empirical method. 

. , 

1) The Start1ng Point: A Speculative Jump 

Einstein placed emphas1s on th~ sequence of steps in OO1ng 

science. in mak1ng a d1scovery or formulating a theory. rather than 

16A• Einstein. Ideas and Opinions. p. 290. 

« ft 
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reformulating the results later on ta make them acceptable ta publishers 

of scientific journals or philosophers interested in the justification of 

proposed theories. 

Hi s approach is a model for thi nk; n9 and for the integrat i on of 

extremely complex relationShips. Al though he never bothered to i11 us-

trate it explicitly. Empiricism for Einstein rested on the unproved' 

assumpt10n that,the visible phenomena \'Iere the ultimate reality. ihlS 

primit1vp. asserti~n 1s 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 th; nk but onl y a method to observe. In fact the 
1 

empiricist holds thinking in suspicion for- he believes that the 

construction of models hampers him in the observation of the "hard 

facts". For Einstein the empirical method l'las an absolute waste of time 

since the variables are always contingent and non-amenable'to essential 

invariant relationships. Einstein ahJays believed that empiric1sm was a 

pointless evaluation of reality. 

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

"""'81 
~- 82 

83 

Level of 
Abstract Detenm1nisms 
and Proper1: 1 es 

," 

Hypothetical Logical 
Axioms and Models 

rogiëaT--- -----­
------~--------~p~r~esuppositions 

Speculai he Jump "J" Oeduced Assertions and Theorems (Laws) 

\I/~ , 
OS-1 05-2 05-3 

Necessary Empirical Consequences and Predictions 
Chaotic 
Experience A~" 

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

./ 
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In this model (also labelled the EJASE cycle) th1nk1ng starts 

w1th expuiments. that are given to us. However. these experiments are 
ç 

chaot1c. acc1dental, c1rcumstant1al and contingent to the ad hoc inter-

action of countless factors .. simply Ito correlate these events empi ri­

cally 1s not at all an explanation but ,constitutes only a catalogue - to 

render the chaos intelligible, a un1f1ed system of thought must relate 
" 

a11 these events as the consequence of an absolute invariant ulttmate 

relat1onship. This system will become a sc1entific theory if ft can 

handle all the observed facts starting from a single logical principle. 

Science 1s not the correlation of experiments among themselves 

as be11eved by empiricists. 1t'1s the correlation of the experiments with 

a theoretic structure - meantng a set of propositions embodying the 

tota11ty of their own parameters without additional references to ad hoc 

l, factors involved in ~he ,problem. 
JI, 

Sense experiment will th en provide for a pra9ma~fc validation 

of the theory - the theory will be retained if it handles fact usefully 

and it will be Ilbandoned if its deductions do not coinc1de w1th events. 

A theory can ne ver be veri f.,i ed as such due to an essent 1 a 1 gap' between 

the world of theory and the world of events. verification 1s the result 

of interpretation - more than exact measure. The term "exact science" 

was another empirical misunderstanding of reality according to Einstein. 

Understanding for Einstein 15 a deductive process - this type 

of deduction should not be confused. however. with the misconceived 

-~ notion of an empirical deduction. tFor Einstein deduction 1s never 

... 
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empfrfcal (empfr1cal deductfons be1n9 only general1zations of partial 

observations). deduetion 15 ax1omat1c - start1ng from a set of abstraet 

pr1ne1ples. The d1scovery of these pr1nc1ples constftutes the real afm 
) 

of scfence, an a1m not too ea5ily understandable \ sinee Einstein 

postulates that these pr1nciples cannot be inferred from the empir1cal 

experiment. 

ln hi s d1agram, the passage from experiments' (E) to a set of 

ax10matic postulates (A) designated an arrow (J) that stands for 

speculative jump. This notion is central in the E1nstein1an method and 

can be characterized by the follow1ng elements: 

• This jump is not log1cal but intuitive and made w1th the hel p 
of pure imagination and pre-sc1entific thoughts. 

• This jump builds a model of a suspected hidden rel at10nship 
l1nking the observed events together. 

• This rel ationship 15 not empi rical but abstract, the model 1s 
. not a sort of trans-observat1onal language but a 1091ca1 specu­

lat 10n. 

• The speculative jump 15 essent1ally guesswork that tries to 
"rebuild the real image of the world concealed with1n the çhaos 
of human experiment. 

• The image of the world th us obtained 1s a synthet1cal conjec­
ture of postulate and pr1nc1ples from wh1ch the observed event 
can be deduced as a particular case of an al1-encompass1ng 
pr1 nci pl e. 

If the model 1s correct then the observed facts will be under-

stood as being the necessary functions of a structure larger than the 

immediate observed circumstanees. This inclusion of the emp1rical world 

in a larger abstract wor1d made up of systematic dynamical relationsh1ps 

1s really the crux of the matter - the only d1fference at thi5 ,point 

1 
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between the philosopher and the scientist being that the latter provides 

for an exact measure of his tneoretical world while the philosopher can 

offer arbitrary conceptions only. The abil ity to measure the abstract 

reality with the combination of mathematical logic and ;magined opera­

tional postulates (axioms) permits for ,the first time in h;story of 

mankind the deciphering of reality within reality. Not only does this 

method permit the handllng of many more facts than the empi rical method 

but it can al 50 predict the occurrence of future events as necessary 

consequences of the abstract structure of the world. This new type of 

prediction is infinite1y superior to th'e, tendency statements and the 

random probab11ities of the empirica1 method. 

To put it more simply the real order of the wor1d cannot be 

observed, but since it really ex~sts. the argument goes thus: the events 

of the world are not necessary one to the other (a11 the facts of the 

world are contingent),* therefore it is use1ess to 1ink them together for 

the sake of creating an ima-ge of the wor1d because this image wou1d 

contain no necessary causality - what shou1d be done is to imagine 

abstract properties, the relations of which would explain the wor1d we 

see as an epiphenomenon. But to do this an empirica1 clue must serve,as 
" 

an occasion for the speculative jump, an empirical phenomenon must serve 

as an indicator of the present of a hidden factor at work. ' This factor 

will be a symptom ~or even a syndrome of the hidden rea1 ity. E:instein 

still defines this syndrome in Machian language: 

occurring complexes of sense impressions~. 

17A• Einstein, Ideas and Opinions, p. 291. 

"certai n repeatedl y 

*Contingency means ilTlllediate proximity but a1so accidentality. 
Facts are permutable - they are not essentia1 • 

" 
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, 
The speculative jump will cons1s_t of connect1ng thi s syndrome 

w1th an 1mag1ned ax10matic concept. This "concept will at first be com-
/) , 

pletely arbitrary but will gradually bEr processed through the next step 

of the process of theoriz1ng. An example of th1s 1s Newton attribut1ng 

the concept of grav1ty to the symptom of falling apples. 

The new concepts tlave nothing to do with positivisme The con­

cept of gra vi ty defi nes a l og1 ca l property from whi ch the fa 11 of abjects .. 

1s only one possible consequence - grav1ty is a principle not an observa­

tional category (it is true that modern theories are far more easily 

dHferent1ated from the visible worJd than prev10us physical theories -

but the difference also exists in the previous ones, even ff ft fs less 

apparent ). 

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

Without it, no logical principles can be in'ferred from empirical 

experiment; thfs speculative process is al'so an impl1cit negation of 

common sense explanations that usually attribute an effect to a 

contingent 1mmed1ate cause or to a metaphysical property. 

2) The DeveloPrnent of the ~pothesis 

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 thïnking .... 'j. "Logical thinking is neces-, 

sar1ly deductive".18 From the ax1om~,- necessary consequences and 

.' 
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predictions are made. In hi s spec1 al theo~y of rel ativity the constancy 
l , ~ 

of the velocity of 11ght was an ax10m from wh1ch followed necessar1ly the 

transformation equat10ns for space and t1me coordinates describing a rule 

govern1ng the relativ1ty of s1n1ultaneity, the so-calle~ 1ength' contraç­

tion and time dl1ation effects. The consequences of the thèory were 

really 1nnumerable ranging from countless new perspectives in the prob­

lems of physics to the use of nucl ear energy. Start1ng from the paradox 
, > 1 

of the non-additionality of the speed of light he derived the empirically 

inconceivable (but rather commonp1ace from an axiomatic point of view) 

proposition of the relativity of time and space according to sp~d. 

The ax10ms must be reduced to their simplest log1cal formula-

" tions. Each el ement in the theo~y must be rendered irreduc1 bl e and must 

have an absolute single role in the. hypothetical model. Axiomatic 

theories are absolutely denotational and must not l-inClude ~n the possi-
Il 

bl1 i ty ofa connotat 1 ona 1 sta~ement. This is \'Ihy modern scientific 

equations are cast into a mathematical language that leaves no doubt as 

to the exact meaning of the elements present in the mode1. The only 

important crite~ion of the theory is log1cal consistency. 

After the elaboration of the deductions in the form of theorems 

cornes the process of verification. Contrary to the current views over 

falsific)tionalism held by Karl Popper, Einstein be1ieved that the pro-
1 

cess of verification is not of a log1cal nature, theories do not coïncide 

so easily with facts. In hi s model, the global rel at i onshi ps of (A) to 

(E) or between the ax10ms and exper;ment 1s di ffi cul t to understand and 

~ 

~ .. 

/ 
.v 

--

,/ 



/ 

l", 

(\ 

, , 
~\ \ 

" 67 

: even if the re 1a~10ns betwèen (S) and (E) or between theorems 'a)d the 
,.,-

occurrence of specifie events 1s easy to rea11ze by the presence or the 

absence of the predi cted factor 1 1t does not mean that the theory 1s 

necessarily proven because the ~Ihole structure of conjectures 1 postula­

t~ons and deduct10ns may be wrong whlle stl1l lead1ng to positively 

testable theorems. The phlogiston theory is the best example of th1s 

type of error in the hi story 'of modern 1 scfence. 

The process of ver1f1cation of the theory 1s not abs~ute. 

According tQ Einstein we should better talk of a reference to the facts 

rather than a verifi cat ion on the facts for two reasons» fi rst because ,A 

the verification involves a conceptual 1nterpretation of the facts and 

second because the experfmental facts are usual1y far from evident: 

misinterpretation of the data - especially if it consists of minute 

detal1s - 1s frequent. 

Instead of the dogma of verification, Einste;n proposes two 

criteria for the cr1ticism of a scientific theory. 

3) 'Externa 1 Va li dat 1 on 

The first test 1s what Einstein called the criterion of "ex-

terna 1 va li dat i on III and, 1t i s "concerned with the va li dat 1 on [Bewahrung] 

of the theoretical foundat10ns by means of the material of experiment 

[Erfahrungsmaterial] 1y1n9 at hand".~9 The criterion 1s simply this: 

"The theory must not contradict empirical fact". 20 

19'p. SChl1pp, ed., Albert Einstein: Philosopher Scientist 
(Evanston, Ill., The Library of Living phl1osophers', 1949), p. 22. 

20 Ibid., p. 21. 

• 1 
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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" by empirical test. It ; s more generous, because in the 

absence of disconfirmation one can hold on to the theory - "Once a theo-
[ 

ret1cal idea has been acquired, one does well ta hold fast to it until it 

leads to an untenable conclusion.,21 and it is also a sharper demar­

cation criterion because the presence of believable disconfirmations soon 

discredits a theory, whereas a continued absence of verification merely 

delays the final decision. 

4.) 1nner Perfect ion 

Einsteinls second criterion was frankly stated in his Autobio-
~I 

9raphical Notes: :'The second point of view i5 not concerned ~;th the 

relation to the material of observation, but \~it.h the p(emises of ,the 

theory itsel f. with what may bri,eflY but vaguely he characteri zed as the 

'naturalness' or"logical s;mp{icitY' of the premises of the'basic con-
,/ . 

cepts and of the relations bétween these which are taken as a basis".* 

Einstein considers as very destructi ve the i ncl us; on of any 

" empirical assumption to increase the relevance of the theory. Artificial 

additional assump~;ons must be avoided since they constitute a fal se 

articulation of the theory with the facts. A simple theory is hard to 

build due to the chaos of posslbil Hies from wh; ch exact axioms must be 

chosen •. 

21 p • Schlipp, Albert Einstein: Phi1osopher Scientist, p. 23. 

*"Autobiographical Notes" in Albert Einstein, Philosopher and 

Sc,ientist, pp. 3-98. 
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The theory does not stop with an attempted verifi cat ion but in 

fact is a kind of cycle that must be repeated each time the' corres­

pondence between the concepts and the empirical predictions 1s not per-

fect - each cycle clar1fying a little more the empirical symptoms and 

readjusting the logical properties of the axioms. The theory can also be 

develaped exclusively by methods of logical deduction \llith littl'e attempt 
\ 

at verification but ultimately sense data I1lIst play a rote of contrat. 

When the theory is finished it is presented like a textbook pedagogie 

scheme whi ch 1s characteri zed by a rearrangement to br; ng out an axio­

matic structure and to hide all traces of the speculative phase that 

mati vated and characteri zed the theory ; nits early ~tage., Thi s presen­

tation format leads to the false belief that the axiom s.,vstem was 

induced; and from the latter predictions arè deduced which experimental 

demonstration is provided: this format of writlng scientific pa pers ;s a 

di storti on. 22 

In this brief review of Einstein's conception of method, it 

becomes ev; dent that once the pri nci pl e of the presence of a l agi ca l . 
world within the empirical world as its essential causation is accepted 

,.the. real task of science consists of unveiling this inner world with the 
r , 

/( aid of imagination and 10g;c. 

, 22The comnonl'/ agreed-upon----structure of writing scientific 
papers for publication which makes it seem that the gathering of .~ata and 
induction from them formed the beginning of scientific work, has prompted 
P.S. ~dawar ta call the scienti fic paper a "fraud" and a "travesty of 
nature of sc;ent1fic thought" in P.B~ Medawar, uls the Scientific Paper a 
fraud?" The Listener (1963), p. 377-378. 



70 

But the speculative jump from the observed data to a body of 

1 og1 ca 1 pr1 nci pl es cannot be accomp 11 shed 1 n a voi d or by mag1 c because 

even if these pr1nc1ples cannot be abstracted from experiment, they must 

at least correspond to some meaning. 

Th1 s element \'1111 be prov1 ded by a framework of preconceptions 

and presuppos 1t 1 ons. These schemes o~ thought are usefu 1 to the extent 

they contrtbute in mak1ng the total1ty of the content of thfnking "1ntel­

l1gible". These assumptions are unver1fiable and unfa1sifiable but they 

are not necessar11y arb1trary. These themata in science must bear on 

logical possibilft1es - they must not be an empirical image of the world 

- in wh1ch case the"-.lIparadigm" becomes a met~physical roadbloclc in the 
Ü 

bUild1ng of scientif1c hypotheses. The goal Of the se tac1t presupposi-

tions - as all the rest of the method - 1s t.o single out a log1cal order 

beyond - but governi ng - the phenomenal p làne. 

Accord1ng to Planck, the problem of method could be sUIT111ar1zed 

as follows: J 

1 "There 1s a real outer world whfch ex1sts 1ndepend­
ently of our act of knowing • 

• The real outer world 1s not d1rec.tly knowable." 23 

The fi rst of these statements cannot .be proved or \ di sp'roved 

e1ther by a priori arguments or by experiment; the stand of the sol iP~9':St 

1s unassailable. For pragmatic reasons, howeller, the independent exist­

ence of an outer world must be granted. Planck '5 second canon therefore 

23Max Planck, Where 15 science 901n91. (N. Y., W.W. Norton 
& Co.» 1932), p. 82. 

• • 
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implies that the real.warld which is the cause of our sensations, is not­

revealed to us by these sensations alone. 

ln our ordinary life our attention is absorbed by cur sensa­

tions and perceptions, and the real 1mpersonal world (the real;ty behlnd 

the appearances) is disregarded. But the physi ci st cannot restri ct 
, 

himself to such subjective statements as "snow 1s white" or "sugar is 

sweet "; he is campe 11 ed by the nature of hi s studi es ta peer beyond and 

explore the real world. O"ly thus can he discover the h1dden relations 

that cl ar; fy the tlorki-ngs of phenomena. It i5 the di scl osure of these 

relationP that constltut'es the ~im lof physical science. Since direct 

I<nowledge is insufficient to reveal the real world, the physicist pro-

ceeds in a roundabout way, by coordinating ~rect knol'/lejge (e.g., 

readings of his instruments), experiment, ~lementary inference', 

the 

and 

rationalization. "f.he p1cture he tl1us obtains represents the real world 
'~ 

of physics. 

The discovery of atmospheric pressure il1ustrates these points. 

The physicist has been led to believe that the atmosphere exerts 'a pres­

sure of sorne 14 lbs. to the square inch. What evidence does he advance 

for this belief? He certainly does not claim that we are directly aware 
~ 

of this pressure on our bodies. Hence, should science be restricted to a 

cataloguing of irmnediate sense impressions, the very notion of atmos-
'.., 

pheric pressure would have no place in physic!)'. The evidence in favour 
"'--

of atmospheric pressure is entirely indirect. Thus '-'le note that a column 

of mercury stands at a certain height in a Torricelli tube. Or again, we 

exhaust the ai r ~"tween two hollow hemi spheres and fi nd that we are 

/ 

. 
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unable to tear them apart. In the second experiment direct knowledge 

cornes into play through the effort Vie exert to separate the hemispheres, 

but only by argumentation and reasoning can "le ascribe this effort to the 

existence of atmospheric pressure. Practically the whole of physical 

science 1s thus one mass of inference base8 ultimately, but not 1nmedi-

ately, on direct knowledge. 

D) The Blisis of ~1odern Physics: Log1cal Relations 

1. The Logic of Object 

Contrary to empirical theories. the goal of science is not to 
t 

descri be the ~:vlOrl d' but to fi nd the dynam; sms at work within it. Sci en-

tific thinking becomes an operational sy"thesis made up ))f logical 
(,\ 

elements. Iri this new approach the knowledge coming from n~rmal percep-

tion plays a secondary role since the goal of a pure science is to shed 

any anthropomorphic phenomenal ism. An advanced science replaces observa­

tion by logical transformatlon. It 1s not only a logical translation of 

what has been seen, it i5 more than that: it ,is a complete replacement 

of the sensate-based \'mrld by a logical-based \<Iorld. Knowl edge is no 

more descnptive but is a construct. Ooes this mean that objectivity 

dlsappears? No, lt becomes a world of logical, objects which means; 

• the worl d 15 an abstract structure made up of interdependent 
relationships - nothing exists outside these relations; , 

• an "object" is an "inertial system ll
, meaning that the sum total 

of the logical relations/lS integrated invariantly at sorne 
point of the structure; 

" 
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Modern science has passed from a stage of describing the ~reality in terms 

of substance and propertî es to descri bing it in terms of abstract rel-a-

t ions. Empi rical abjects have been superseded by "the mathematiéal 

formal ism of mode"rn physics ~'/h;ch seeks to explain the ~Jorld not in terms 

of substance. essence, properties and accidents. in others \"Jords, in 

terms of predicative judgments but in terms {If functlons and structures, 

that 15. in terms of ~elationa1 judgments".24 

Ft'om this point of view, most of the current forms of know1edge 

appear as rudimentary "reisms" incapable of clearing away the relations 

and conditions on the basis ,of l'Ihich "things" possess certain)properties 

and not others. f>'lÜdern science no longer postu1ates the èxistence of 

isol~ated abjects defined by inherent qualities independent of their 

relations ta other abjects. 

"Even in simpler cases in \>/hich the abject of science 1s read11y 
perceived and appears as il sol id and isolated substance, seem­
i ng1y not havir)g in itsel f and only in itsel f the ori gin of all 
its properties like Democritus atom, science points out the 
conditioned and relative character of the se propertles. The 
properties are not regarded as qual Hies which the abject 
simply possesses directly and invariably but in relation ta 
certain conditions on the basis of certain re1ationships. 

When the contemporary chemist, for example, affirms, in 
describing sulphur, that it,;s a yellow solid body melting at 
66°C and bai l ing at 145°C he does not defi ne a substance and 
its properties in the classical. traditional manner. On the 
contrary, the substance or matter cal1ed sulphur 1S defined by 
a number of relationshlps (laws) which express the conditio'hs 
of its realization H

• 25 

24L• Rougler, Traite de la connaissance (Paris, P.U.F., 
1955), p. 100. 

25H• Konezewksa, Le probleme de la substance (Paris. ,J. 
Vrln, 1937), p. 120. 
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Determining the object of investigation, the real ity by' means 

of certain relations is very lmportant in the theories of contempora'ry 

physics. tt.odern physics. shows D. Broglie, tries to discover in the 

uni nterrupted fl O~'I of phenomena. those el ements easy ta be detached from 

the; r context by a theoretical abstracti on offering at the same t1me the 

posSibility of being characterized by precise numerical val ues. rhese 
1 

elements are the "observable, physical magnitudes" and the aim of phys1cs 

1s ta establish the rel ations existing between the values of these 

magnitudes and their variation, then to interpret these relations and to 

show their meaning cooTdinating them inside the vast constructions of the 

h . d' th' 26 uman mln • 1.e.. eOrles. 

In modern science the propert i es of obJects are not inherent 

qualities but the manifestation of a structural solidarity. An object -

modernly defined - lIis but the point of intersection of al1 its possible 

relations \"Jith the outside world,'.27 Each thing is on1y the totality 

of Tts connecti ons ~Ilth all other thi ngs. In fact there i s noth; n9 

really concrete or abstract but rather il fusion of the tvJO - matter 

and abstract matter - we cannot say anymore than an object exists by 
"'-

itiel f~- an object is only a function in a t~eory. An abject 15 no 

more an ls01ated entlty. but an element of a' complex structure. 28 

26L• De Broglie, Physique et mlcrophysique (Parls\, Albin 
M;che~ , .... 1947), p. 88. 

27 ' 
J. Ullmo, op. clt., p. 633. 

28A•W. Heisenberg, Physigue et Philosophie (Paris, Edition 
Albin Michel, 1961), p. 47 and following. 
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2) The Log1cal Sub·Structure of Real1ty 

The function of kno~l1edge represented in the past by the idea 

of a substance continues to he present in modern science. It implies the 

1 dea of depth b~h 1 nd phenomena 1 appea rances. But in thi s respect too. 

-~ important changes have occurred affecting the idea of relation. ihe 
c 

latter 1s associated to the object on both the abstract and empirical 

li nes of knO\vl edge. The not; on of structur::e expresses exactly that 

situation. 

A structure is in fact a mathemat i cal pattern to whi ch the 

sei ent1fi c abject 15 associated - by means of which that abject is 

thought of. The introduction of the relationships HITHIN the objects was 

paral1el \'J1th the pass;ng fram the empirical knowledge to a synthetic and 

operational one. Everyth1ng in the past that viaS attributed to substance 

i s now attribute to structure. '·lodern science for example explains the 

properties of the atom through connections and interactions of certain 

entities of il purely functional nature - atoms are nothing outside that. 

In the substructuralist explanation of modern science, 'the components are 

signif1cant only dS members of relations (they are secondary functions of 

the relatiqns). The individuality of these components and their role as 

individualities are strongly blurred. 

Withi n th; s frame\'Jork \'le can conce; ve the phenomena 1 appear· 

ances or structures (a complex unit y of intertw1ned functional relations) 

emerging fram an abstract sub-structure determin1ng the parameters 

i ncluded in the structure. 

,) 

, 

" 
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The abjects we see are no more components (even if they look 

lUe that) but they are a distribution fn space or tfme af abstract 

propertfes. Unlike the notion of empir1cal substance \'Ihich admits only 
1 

the leve 1 of not i ceab 1 e qua 11 t i es of the phenomena l rea li ty, the' noti on 

of structure adinits a hierarchic organ1zation of reality in which the 

complex unit y of the abject refers tQ an underlying process of a 1091ca1 

nature. 

The world then ,becomes an organhatfon of interacting struc­

tures and consequences of their iflteraction is provided by the ,functions 

they play in the sub-structure. What appears to be contingent inter-

action at the phenomenal leve1 becomes determined once \'le have discovered 

the abstract parameters involved in the situation • 
. 

The reference system of modern science is not the el us1ve 

phenomenal observations but mathematical formalisme In empiricism, 

the inner content of an abject is never determined - in axiomatic 

realism phenomenal' reality becomes itself the part1cular case of an 

abstract reality that explains the behaviour and the composition of. 

abjects as interrelated functions. Intelligibility in ax;omatic 

theorizing is enormously increased· compared ta the previous empirical 

one. 29 

This shows that contemporary science studies pure relations, 

that 1ts content 1s redùce'd to a logico-mathematic formalisme 

J 

29R• Rougier, op. cit:, p. 244. 

zn 
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3) The Field as a Fonnal Structure 

liTa t~e physicist" says Einstein, "the field as a real ity 

standing by itself was inexistent; to him only the su'bstances and the1r 

changes l'lere real". He [the physicist] \t'as trying hard to descr1be the 
1 

action of two electric charges by means of notions directly related to 

the two charges. In the beginning the concept of field \'Ias only a way of 

viewing things. In the theory of the field, on the contrary, the major 

role 1s played by the field as such and not by charges. The idea of 

substance, that i s. the el ectri c charge, the corpus cul um "matter". are 

secondary, the attention of the scientist being directed towards struc­

ture, that is, the system of relations (laws) that govern the transfor­

mations taking place inside the field and being expressed by means of a 

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

aSS\;Jmed eX'istence of a material support", says Einstein, IIbelongs with 

the most interesting events, from a psychologie standpoint of the 

physical thin~ing evolution".30 

Concerning the objective real ity of the "field", Einstein took 

a f1 rm stand: 

." "To the modern physicist, the electromignet;c field is something 
as real as the chal r that he sits on".31 

In abstract real ism, the form is a rel ation. In fact the prob-

lem of the rea1ity of the physica1 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 ev1dence prov'lded by a 10g1ca1 

reference system. 

Ponderi ng over the emergence of the theory of rel at 1 vit y as a 

purely relat1onal1st conceptual framework. 8achelard ,.,rote: 

UV101ati ng ways, perhaps even laws of th1nl<1ng, sc'lent1sts tried 
hard to grasp rel at ion 1ndependent of the connect'l ng terms, to 
postul ate connections rather th an obj ects, to gtve the members 
of the equation a,'wign1f1cance only on the basis of ~hat equa~ 
tion thus taking the objects as some strange functions of the 
function that brings them into relation. Everyth1ng for 
synthes 1 s, everyth1ng by synthes1 s, that was the purpos.e and 
the method. The elements which sensation presented in astate 
of analys1s that we could justly qualify in man y respects as 
natural, were brought into rel ation and from then on they had a 
meaning only t~rough that. relation". 32 

In emp1rical research, the thfngs are independent of the sc1en-
\ 

tiffe laws while in contemporary science they are a by-product of the , 

determinism reveal ed by the scient Hic l aw. 
.' 

F1nally, the dispute between empi rfcists and relational fsts can 

be reduced to the dispute between those who favour knowledge through 

images, rep resentat i ons and intu i t ive mod el s and the advocators of know-

1edge through abstract thinHng, mathematical calculus, which in turn 15 

reduced to the dispute between the adversaries and advocators of common­

sense real i sm. If we take into account this G·j spute we may agree to 

Bachelard's assertion that nothing exists clearly except for rela­

tions .33 

32G• 

33G• 
1962) " p. 34. 

1 
Bach~lard, La valeur de la relativite, p. 88-89. 

Bachelard, le rationalisme applique (Paris, P.U.F. , 

c-
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, In the academic world these two knowledges are dissociated 

institutional1y. The best example o?: this is the opposition found 

between engineering (which is an empirical knowledge) and theoretical 

physics (which ;5 a formal-logical knowledge) - in the,words of Michael 

Pol anyi: 

"Engineering and physics are two different, sciences. Engineer­
ing includes the operational principles of machines and sorne 
knowledge of phys;cs bearing on those principles. Physics and 
chem1stry, on the other hand, incl ude no knowledge of the oper­
ationaJ principles of machines. Hence a complete physical and 
chem; cal topography of an abject would not tell us whether it 

, i s a machi ne, and if" so, how it works, and for what pu rpose. 
--- But without physics, we can never account for the failure 
,and ultimate breakdown of the machine and here physics and 
chemistry effectively come in."34 

Only the physical-chemical structure of a machine can explain 

its failures. A machine is based on the "emp i-rical" assumption that the 

laws embodied in the materials used for making the mac~lne correspond to 

the princi ples of the machine - this is not 50 and the evol ution of the ., 
machine will be a constàrtt opposition between the machine' and the phy§i-' 

cal laws. 

The popular conception of science teaches that science is a 

collection of observable facts, which anybody can verify fdr himself. 

This is not true in the case of expert knowledge. Sense-reading is 

incommensurable to sense-giving. The empiricist is like a child reaçling 

a book of ph il osophy: he woul d not understand a thi n9 hy si mply und er­

standing the words - meaning' alwals lies in an independent logical 

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

not equival ent to knowing something phenomenal istically - the first form 

34M• Polanyi, The tacit dimesion (N.Y., Garden City, Oouble­
day & Co., 1966), p. 39. 
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of knowledge deciphe'r--s an u"ltimate p'atterp"~ôehind the given data while 
., 

the last fonn satisfies itsel f' with a, limited approach ta real ity and a 
. 

. margi nal capaci ty to exerci se control of it. 

\ 

'E) The Rasis of Moaern Method: Axiomatics 

1) Axiomatics 

If empirical scfence ~nothfng more than a description and 

classification of data with lit,~or no

D 

generalizations being possible, 

the 'axiomatic science will be made exclusivelYQ of analogical models of 

the a~stract sub-st ructure of rea l ity. The method at this stage of 

science consists of the combination of i~aginary operational concepts 

(axioms) with formal 10gic ;'n the formulation of a hypothesis fr6m~wh;ch 

the deduced theorems must cOÎ-nci de 'wit h empj ri cal measures of the 
",' '/ 

rel at; onshi ps we try ,to exp 1 a~fn. 

From a chronological and logical point :of view, this stage of 

sci~nce cannot appear before the empiricar 'stage - it ,usually appears -

almost strategically - when scientists realize that no further empirical 

researchwill ever establish an invariant scientific law. After a last 
c . 

reaction in favour of av return to the basic ernpirical method, the 

scientists finally adopted the axiomatic method as the on1y possible 

method of scientific theorizing. 
\ 

The axiomatic postulates designate what is proposed to axist 

behind the phenomenal appearance. , These axioms wfll - in a first attempt .. 
~ 

~ he deriv-ed from a synthesis of avaîlable syndromes in ttTe discipline. 

~J 

- , 
, 
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The f1rst axiomatic theery does not have to be emp1rically 
, , 

plausible. it 1Il.Ist instead be logical1y plausible. In the f1rst stage of 

science, forma l log1c had no role te play whatsoever but in th1s new 

stage 1t becomes a central feature of the method. The concepts the,m-

selves are logical constructs rather than empirical evaluations: 

!tA concept by postulation is one' the meaning of which in whole 
or part is desi gnated by the postulates of SOOJe specifi c 
deductively formulated theory in whi ch ft occurs. "35 

All the modern theories (electromagnet1sm. quantum physics and. 

relat1vity) are deductively formulated starting from an axiomat1c concep-. 
tual schéme. These concepts are excl us i vely dependent upon the theory 

and have nothing ta do with the previous historiea1 and social dete'rmina­

tion of the empiricial concepts. The empirical concepts are relative to 

each culture, the axiomatic concepts are invariant across cultures. 

, 
2) The EMergence ofAx 1 OIIIIlt 1 c Theor; z 1 ng 

'The theory of abstract-deductive scientific theorizing appeared 

at the end of the 1 9th century as a result of the complex problems found 

in çontempor-ary physics. Sorne scientists began ta understand that 

• theorizing was an activity that could not be reduced to empirical comb,-

nation of observables. They began to make~an etfort to dissociate the 

theoret1cal and the observat10nal language; ttiis debate 1s ,still going on 

35F•S•C• Northrop, Thé 10g1c of the sc'iences and the 
humanities (N.Y., McM111an & Co., 1947), p. 62. 

, , 
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/ 
today 36 but more a~d more sc1entists are rejecting empiri c1sm as",t~e ,1 

unique way possible in science. 3} 
\ 

The first element of this new conception appeared as a rejec-

tian of the empir1cal conception of scjenc~ defènded by Ernst\ Mach ... 
• 

For Mach, the worl d was s1mply a comb; nation of el ementary observable , . 
, ~ 

elements, to wh1ch the observer had ta adapt himself tct! their unending "'/ 
Il , 

changing appearances. All theoretical constructs were thère on1y to, 

guide our perceptions of these facts. The goal of science was to repre­

sent the empjrical rea1ity in its complex combination of the -basic 

elements. 38 

le Boltzmann in 1897 was the fi rst philosopher of sciencê to 

reject the idea that mode,.-n science was the description of the empirical 

reality. He proposed instead, that science was based on analogical l 

models. 39 For him, models do n.ot express facts but logical proper-

ties. He be1ieved that 109fC was analogous to the hidden mechanisms in 

.the nat}Jra 1 phenomena. In h1s mi nd, the construction of.a model was more 

important than empirical investigation even if it was still necessary for 

verification of the postu1ates. 

But it is the physicist H. Hertz that systematically described 

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

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

37w•V• Quine, "Two Dogrnas of Empir1cism," The Philos.ophical 
Review (1951), p. 312. 

38L Mach, The Analysis of Sensations (N.Y., Dover Publc., 
1959), p.: 312. 

Bush 
Boltzmann by S. G. 
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method in the 18805 at Kiel Uni vprs1ty while studying the Maxwell 

theor1 es. He soon rea l ized that mathemati ca 1 mode l s were better gui des 

to physica1 exper1ments than emp,irica1 eva1uations. howeyer objective 

théy were. He came to consider that experiments that did not correspond 

, to previous1y estab1ished hypotheses were meaning1ess. Hertz determined 

, the existence of four continuous types of mode1s able to exp1~in a s1ngu-

tif" property: 1) empirical. 2) rat10nal-empir1ca1, 3) 10g1cal. 4) 
, 

abstract which postulates that the observed reality is a particu1ar' case 

of the axiomatic rea11ty. Hertz.did not want to conment on the fact that 

modern science was turning real1ty upside-down so to speak:' the episte-6 

mological foundat10n of rea11ty being abstract he simp1y affirmed that 

these four roodels of theorizing cou1d exp1ain a11 the ex1st1ng scientific 
- ' 

theories in physi cs and more prec1sely the variances observed in thei r 

mathemat1 ca 1 fonnu 1 at ion. 40 

More recent 1 y • some phi1osophers of sc i ence ha ve deye 1 oped 

'simtlar ideas about theorizing. Michael Po1anyi 41 proposes that 

sc1entific realj'ty is larger and more complex than the empir1cal 

appearances. He ascr1bes two poles to human knowledge: exp1icit and 

tacit. The first one is empirical, the second one 1s a' synthesis of 
- v 

unobserved dynamisms explaining the variations in our observations. For 

Pol anyi, we are ; ndi rect ly aware of a compl ex rea 1 i ty that i s larger than 

the obseryed phenomena. The two kno~ledges are complementary but if 'le 

40R, McCornmach, Il Hertz" in Oictionar~ of Scientific B1o­
graphy (N.Y., C.- Scribners & Sons, 1970), p. 340-3 o. 

41M• Polanyi, Personal Knowledge (London. Routledge & Kegan 
Paul, 1958). 

.... 
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,l concentr~te on focal expl icit know1edge, the synthesis' of the whole 

real1ty becomes impossible. Our indirect 'perception of reality more 

, fundamenta 1 than the emp i ri ca 1 phenomena cannot be trans l ated i nto 

explicit language, it is an intuition that guides the theoretical 

researcher towards an axiom(\tic conception of the fundamental reality he 

wants to exp lai n. 42 

Therefore the theoretical m1nd is based -on a gestaltist dyna­

mism where elements are abstract coordinates of 'hypothetical relation-

shi ps. The emerging pattern is a joint meaning of indirect clues 

pertaini'ng to a J:lidden reality. This pattern is translated into a 

1091ca1 construct. Pol anyi rejects empi ri cHm as a superfi cial 
! 

phenomena 1 fl ux that mas k s a more profound rea 1 ity that can be concei ved 

only by intuition and ~ 10gic. 

Gaston Bachel~d, a noted French phi losopher of science has 

popularized the concept of rational empiricism as opposed to comnon-sense 

empi ricism. 43 He proposes that empiricism 1s a distortion of the 

rational reality. For hi m, empi ri ca 1 knowl edge opposes a tremendous 

> resistance ta scientific theorizing s1mply because it is based on the 

prejudices of corrmon-sense conformism. Scienti'fic discoveries are always 

di s caver; es of the except i ona l - a di sGovery a 1 ways dest roys the 

certitudes of COnlnon sense and usually destroys also the conventional 

cultural viewpoint on a g;ven problem. Science is a complete translation 

42M• Polany1. The Tacit Dimension (Garden City, N.Y •• Double­
day & Co., 1966), p. 40. 

1934) • 
43G• Bachelard, Le nouvel esprit scientifique (Paris, P.U.F., 
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of empf ri ci sm ; nto log; cal constructs capabl e of support i ng deductive 

statements. Sc'entific empiricism is a rational reconstruction. The 

axiomatic method is thus an established fact in modern science and the 
~, 

implementation of this method 'in the construction of political sci~nce 
\ 

theory is simply a question of doing it. 

3) Axior.atic Models 

Empirical mo~el sare unverifiable according ta Einstein because 

they are based on concepts that incl ude ,too man y poss i bil ities si mul­

t~neously thus rendering the model s meaningless. Any verification of an 

empir1cal model should .. lead to its refutatfon: 

tilt is ••.• no useless game ïf we are practicing to analyze cur­
rent notions and ~o point out on what conditions their justifi­
cation and useful ness depends, how they have grown especially 
from the data of experience. In this way the; r exaggerated 
authority 1s broken. They_are removed, if they cannot properly 
legtt i mate themsal ves; corrected, ; f thei r corresponq'ence to 
the given things was too negligently established; replaced by 
others, if a new system can be developed that we prefer for 
good reasons. "44 

The verification of axiomatfc model s bri.ngs a new type of 

difficulty. The axiomatic model is in essence an analogy of a hidden 

~ynamism, the consequences of which should correspond with observee! 
\' 

empirical relations. Since we measure only the influences of these 

theories and never the; r postulates (which cannot be observed by 

) 
44A• Schlipp, (Ed.). Einstein, Philosopher and ~cientist 

(N.Y., The Library of Living philos1>phers, Inc.,- Tudor Publications, 
1949), p. 7'6. 

• 
. , 
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1. 

defÙI·i,tion), how are we g01ng to be sure that our axiomatic cqnstruct 

does. not coincide accide,i;ttally with the facts? The problem 1s magniJiêd 

when more than one axiomatic model can fit the observed relations. 

Heinrich Hertz found a solution to this prob1em whi'e att,empt-

ing to define an axiomatic model for Maxwell's theories·. 45 Hertz was 

faced with a possibility of four different models for the same problem. • 

Si nce further experfmentation would never malee any di fference between the 
t 

models, he came to th'e conclusion that t~e prob1em was a theoretical one, 
~, f , fJ 

not an empirical one. ~. , ... ,,011, 

These basic axioms were irrefutable from a l~gical point of 

view - but their physical consequences could be interpeted differently. 

50 Hertz made a first distinction: ,there are reall.y two levels in the 

"/llodel: the level of the fundamental PQ.sttJJ ates - and l'lthe 1 eve1 ,of the 
,~ ,. t 

deduced physical consequences. The model plays a 'role of intermediary 

betwèen the postulates (axiomat i c model) and the observed phenomena. It 

must unite the two very r1gidly if the theory 1s to .have sorne meaning. 

Il thi s rigidity will permit the correction of the basic axioms if the veri-
1 

,,/ 

·fication on the facts ~s negative _I but to play this ro1e, th,e th,eorems 

deduced from the aX,ioms must themselves obey the three criteria according~-J 

to Hertz. 

Fi r.st the model must be val; d which means that the consequences 

must have been deduced logically and must not contradict the, operati'o~al 

10gic of any known axiomatic theory existing in relation to the observed 

probl em. 

45L ... Raphael, Wittgenstein et Hertz, Unpub1ished doctoral 
dissertation (Oepartment of Ph,1osophy, MëGill University, 1977), 
P. 25- 109 • 

... 

1;i _ '-... , .. : 
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• 
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Second, the theorems oost be exact: the e'ffects obta1ned by 

necessary 10g1 cal deduc~10n from the postulates I1lIst be s1multaneously 

the symbol1 ca" repre~entat 1 on of the same (and exac,t) effects 1 n the 

observed phenomena. The deduct10n I1lIst coinc1de - almost IIbso1 utely 

w1th a measured relation. 

And. thtrdly, the model must· be IIppropriate. ln Hertz 's 

experiment, all the four possible models bear1ng on Maxwell's equat10ns 

\111ère Valid and Exact and a new evaluatton of the model had to be brought 

in. Hertz d1scovered that the four models were different as to the 

number of ~lat1onsh1ps they were able to expla1n. In some models there 

were many empty relat 1 ons and many, good ones, 1n sorne othoers there were 

less empty relations and more mean1ngful ones. Hertz conc.1uded that the 

correct theory was lo·g1cally the one tha~ coinc1ded w1th the best model: 

the model that cont~ns the least amount of empty relat1onsh1ps and the 
, ' 

greatest number of exact relations was necessarlly the correct one. 
n 

In her thesis, Leyla Raphael sUl1l1lar1zes very well Hertz's 

conclusion:, 

·Ains1 Hertz defi nit clai rement les propr1étis auxql,Jell es ~ on 
reconnaftra un modele 1ntelligi~le des choses du II,l<1nde pour 
qu'il soit sc1entiffque. Le modèle doit être logiquement 

, va 11 de et ne presenter aucune confus ion ou obscur1 té des 
conceptions. autrement dit. 11 doit obéir aux lois de c1arU et· 
de cohérence de la pens.ée. La justesse de sa représentation 
do1t en deuxième lieu être correctement vér1f1ie dans 1 'e)(p~r1-
ence, même s '11 présente des ~1 éments qU'i débordent 1 e donne 
empi rique, et en quoi 11 prend un caractere d'hypothèse .... 'En 
troisième 11eu enfin la représentation qu'il offre des choses 
du mgnde doit leur convenir de fa con appropriée. comprenant 
toutes les relations qu'exhibe l'expérience, et limitant le 
plus poss1 blé les relations auxquelles ri en ne correspond dans 
cette expéri ence.-"'6 ' 

46 ) ill!., p.ll 9. 
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l' 
Axiomat1c theor1zing 15 at the origin of 'Ule modern scient1fic 

~ 

revolution. This epi'stemological breakthrough was dJe to the recogn1tion 
,J _ 

, < " 

that empi rical causes are accidenta1 by nature and' that . no necessary 

l091C of the un.1verse can emerge s1mp1y by the obserl,vation of the facts. 
" 

Another troubl1 n9 factor was the regular occurrence" of empi ri ~a l para­

doxes in experiments - the non-add1t1onal1ty of the speed of light in the 

Michelson-Morley experiment be1n9 one of the most fundamental paradoxes 

supporti ng contemporary theoret1 cal physics. These paradoxes being 

unexpla1 nable (or more accurately sai d: be1ng impossible) from an 

emp1rical point of view an 1ntermediary stage of method (pos1t1vism 

phenomena11sm) conceived the sc1entif1c theor1es as a otrans-observat1ona1 

1 anguage. a sort of formal conceptua 1 framework un1ting di sparate and 

even contrad1ctory observations. 

This defin1t10n of method coulCt not, however. explain the grow-

1 n9 gap between the theor1es and the observed data. The mode1 of the 

world dert ved from the theoret 1 cal effort was 1ncreas1ngly in contradic­

t10n w1th the emp1rical view of this same world. Final1y. the solution 

was provided by Albert Einstein and Max Planck: that the bas1s of 

reality wa'S a network of abstract 10g1ca1 structures within wh1ch the 

emp1rica1 observable wor1d was on1y a section and a particu1ar case. 

Therefore the paradox1ca1 events that were observed in exper1mental 

science could be explained Is being the 1nd1cators of, the ex1stence of an 



• 

--
89 

abstract basic component of our mater1a1 world. Einstein therefore - and 

,other axiomatic phl1osophers after him - have turned real1ty updside-

down: rea1ity ~s not a self-ev1dent. huge fact that. can be understood 

w1th 1deas. matter itse1f 1s the particular case of a purely abstract 

real 1 ty. Human 10g1 c becomes ~he bas 15 of the new scient ift e method that 

.a1ms at building ana10g1ea1 mode1s of the hidden real1ty and at verifying 

t he. va 1 u e of these mode 15 bj the 1 dent 1 ty of the l ogi ca l con sequ ences of 

the models with the measurable effects of the a~eged concealed mechan1sm. 

in emp i ri ca" facts. The new sci ence 1 s not a copy of the empi ri ca 1 

wor1d, it 15 a mirror of the reality behind the facts - a reality that 

can 'be guessed on1y .by. the observation of empirical anomalies. 

Il 
, , 

. , 

.. " J ~ 
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CHAPTER III 

.. 

THE AXIOMATIC METHOD AS A DISTINCT SCIENTIFIC APPROACH: 

BASIC CONCEPTS 

• > 

1 NTRODUCTI ON 

By axiomatic we refer to that special form of ,deductive theori-

zing which dates from the last part of the 1 ast century. It is not 

enough to reckon with the' concept that an axiomatic system 1s one compos­

ed of propositions deducible from a small number of initial propositions 

posi ted as axioms. There ar~ several manners by whi ch we can defi ne 
, 1 

axi oms and the modern manner of {jefi ni n9 it is the one that will be re-

tained. However, this modern manner does not make sense unless we first 

bri efly SUrmlari ze the development ofaxi omat i zat ; on ; n sc; enc~e.1 

During this evolution the functions ofaxiomatization became more and 

more complex ranging from early logië to theoretical epistemology of 

modern science and our aim ;s to determine what impact this conception 

calTl have on thel reordering of scientific expl~nation, especially in 

Pol i t i cal Sc i ence'. 

ISource: Robert Blanché: "Ax1omatization" in Dictionary 
of the History of Ideas (New York, Charles Scrib~er's Sons, 1973), 
TiV';"olr-.~I;';;,"":';p~.~1~62~-~1""'7~2~.-';'~Al;:';:s~o his book L'axiomatigue (Paris, P.U.F., 1955), 
p. 1-158. 

, . 
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A) Deve l opment ofAx 1 omat i c Method 

1} s.o-try 

, 

The earliest examples of, axi omat1 cs, 1s the method w;th wh1ch 

Eucl1d expounded geometry 300 B.C. He rearrar'lgèd the geometrics of his 
~. 

" t1me aecording to h;gtcal rules. His system is 'made up of a combinàdon 

of basic notions ~ postul ates and definitions th~t sùffiee in demonst,rat-

lng all the propositions of geometry. His invariable notions were Jn ':_: 
l , 

fact axioms". For example, his concept that "things equal to, t~e same" 

thi ng are equal to each other" i s an axi.om because}'- Ca) i t is a' 'propo-
Cl :", 

" 

siti anal function within a given system of 10gic and (b) it ',1,.S a state­

ment on an i nvar; ant necessary re 1 ati on between thi ng~':' Wi th these new 

types of statements Euclid was able ~o transform geometry from an 

emp1r1eal ta a theoret1ca1 science, fram. a knowledge based on observable 

factors to a -knowledge based on a system of 10gie. The whole geometry 

was organized 'by him in a network in which all the propositions were 

, lînked ta each other by 109;ca1 relations, so that each proposition was , 

made self-evident. Euclid's method w!ls also applied by himself.to his 

Opti cs. In a sim; 1 ar manner Archimedes demonstrated hi s propositions on 

equilibrium by starting with a few postu1ates from which·theorems could 

be deduced. 

Towards the end of Greek antiqu1ty, mathematics, 10g1c, and 

certain parts of physics had already entered in various degrees the realm 
, 

of axiomatization. But the method was still at a beginning, it consisted 

J 
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of a 1091 cal exposition of scientific principles that d1d nOt add rrlJch to 
, 

~mpi rical observation'. It. would take almàst 2000 years before the next 

stage of, this method wou1d appear. 

2) seventeenth-Century Phys1 cs 

The emergence of mo.dern sci ence 300 years ago was accompanied 

by a new development in axiomatization. Gali1eo played a major role 1n 

th1 s new approach. He was 1nspi'red by the method of ArChi~des and tr1ed 

to do for dynamics what Archimedes had done for statics. His conceptions 

wec:e based on hypothetical principles from which thoerems corresponding 

with facts were deduced. His science was not based on direct observa-

tian. The fixity of the sunls position, for example s was not observed 

but postulated. With Gallleo axi omati cs ceased ta be only a heur; stic 

dev; ce to become a method for the di,scovery of non -di rectly observa!>.l e 

propertie~ df real ity. 

Before Gal; leo, axioms had a1ways served as self-evi dent {arma 1 

pr1nciples for the systema'tic presentation of science as a hierarchy of 

subordinated propositions. But start1ng wjth Gâlileo a new conception of 

axiom~tics slowly emerged. c It relied on a progres's1ve dissociation of 

the two 'rel ated components of the id~a ofaxi oro: .... self-evi dence and 
J 

primary proposition. In seventeenth-century physics the basic propos;-

tians were no longer regarded as principles of demonstration but as 

logical hypotheses that had to be proved by the empirical verification of 

the; r consequ ences • Hypothetical axiomatics consisted precisely in 

( 
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postulating the existence of a non-directly observable cause' (or prin­

ciple) fram which the deduced t~eorem~ would correspond and explain 

ernp1 ri ca 1 event s • The new method consisted of a reversal of the 

hYRQthet~co-deductive method: instead of extending fram the premises to 

the consequences. the truth of ;the theory rebounded from the visibl~ 

consequences to suppori: the non-observable prem1ses. Basic principles 

cannat be observed di rectly 1n this approach, thei r exi.stence 1s inferred 
. 

from the observation of effects that serve as symptoms of,their. concealecJ., 

..F~ex1stence. Reality becomes larger than empirical reality and science 

ceases to be a description of observable phenomeni ta become a sëries of 

hypotheses bearing on the components of the non-directly observable ',,", 

rea 1 ity. \ 
An example of this new application ofaxiomatic can be found in 

Newton's theory of gravitation. The theory was based on an 'unobservable 

property (attraction at a' distance) which was neither a self-evident .' 

principle nor a d1rectly observable factor. The principle was"'" con-

si dered as "proven" by the fact that its consequences corresponded with 

observation. The principle of the theory was made up of an undefined 

axi om and its consequences were empi ri ca l. 
( 

Thus classical science was slowly institutionalizing a separa-

tian between the abstract side of method ,which .dealt, increasingly with 
r;Jf' • 

formal prlnciples concealed among facts and the empirical side of method 

which dealt ,more and more with ,the verification of effects resulting 

from the abstract components of ~ality. The result was mechanics, an 

. , 

\. 

. 
---~---~---~~ 

1 
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/" 
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abstract-emp1rical science coll'b1ning geometrical postulates and physical 

occurrences. Mechan1ca1 laws were rational, s~atements confirmed by 

experiment. Ax101J1atic's had thus passed from 'an ear1y per10d where self-

~v1dent principle's served ta explain consequences to a per10d where a 

hypothetical deduction wou1d prove a posteriori the truth of 1ts nypo­

thetical pr1nc1ple by the truth of 1ts consequences. 
éP 

The exact nature ofax10ms in modern theories has never been ,-, 
asserted. They represent abstract properties. These properties are 

ne1ther purely forma 1 nor purely mater1al. 'A provisional exp'tanat.1on 

would have them represent complex associative propert1es of the universe 

that present the character .of stable pattêrrrs. The exact nature of 

attraction or relativity or wave mechanics 1s still undefined but science 

postulates that those causes exist and explain a great amount of physical 

occurrences. Even 4f these causes cannot be seen directly. the1r exist­

ence 15 baséd on 10g1ca1 postulations that attend to observations. 

Ax10ms are not arbitrary fictions but hypotheses that refer to abstract 

p~opert1és. These hypotheses are believed to be true if there 1s an 
.. 

agreement bet\'1een rr.any of thei r consequences and observed data. 

, 3) Modern Mathemat1cs and Phys1cs 

Axiomat1c theor1z1ng reached a third stage in the second half 

of the ni neteenth century where mathemat i ca 1 mode l s came to represent the 
<, 

abstract' underly1n,g structure of reality. In field phys1cs. quantum 
D 

< , 
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physics and relativity theory causes of events (represented by axiomatic 

princfples) become purely mathematical in eharaeter. The mathematies 

lnvolved in theory-building expressed mor~ than links between facts, they 

served ,a hypothet i ca 1 reference-system fo,r the concept ua li zat i on of 

cauF&s that had no inmediate sensate meaning. This' latest development 

was the result of transformations that had occurred both in math!!mat;cs 

and in physics. 

·,'the. transformation of mathemati cs' from a cal cul us type of know-
/' 

ledge to a hypothetico-deductive method started mainly with the emergence 

of non-Euel idean geometrics. Refleeting upon tradit;onal geometry 1t 

beeame clear to some mathematicians (namely Bolyai, LObatchevsky and 

Riemann) that more consistent geometrical systems could be reached by the 

negation of sorne postul ates that made sense from an empi ri cal po; nt of 

vi.ew (the parallelism of two lines for example) but that failed to be 

adequately explained in axiomatic terms. The success of non-Euel idean 

geometrics therefore brought with it the idea that trut~ depended more on 

the formal consistency of the whole systérh° than on the substantive 

mean;ng of its own axioms. Demonstration ceased to be a question of 

empirical evidence to become a question of formal logic. The new 

funct;on of mathematics was to provide science wit'h abstract postulates 

that woul d serve as premi ses of a rleduct ive system. 

This new approach widened the chasm between the abstract and 

the empirical side of reality. In modern mathematlcs (in non-Euclidean 

~ometrics in particular) the new concepts did not correspond too well 
/' . 

\ 

" ,'1/ l' 
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with a materia1 p1cture of real ity derived fr,om percepti,on. Therefore 

the new theori es came_ to be $~,pported by a log i cal apparatus that 

superseded by its 1091cal coherence the empirical description of 

real1ty. 
' ... 

When theoreti cal physi cs met with facts of a new order at the­

end of the nineteenth century, facts that were not possible (such as the 

non-addit1ona11ty of the velocity of light) or facts that had no empiri­

cal causes (such as the Brownian motion of pollen on a drop of liquid) 

the idea that those st range facts coul d be the consequences of the new 

forma1 picture of real ity proposed by modern mathematics gradually 

appeared. Therefore, in modern physics .the axiomatic method came to 

serve as an invariant reference 'system from which -models of empirical 

occurrences were deduced. The axidmati c structure of an empi rica1 system 

came to consist of properties cast in purely formal terms. This new 

approach could exp1ain the existence of odd facts as a result of abstract 

p ropert i es of mat ter. 

~) The Method as a Log1cal Tool , 

1) Definition 

"-
Therefore, theoretical developments in modern physics have 

left us with a new method: the axfomatic method 1s a proëess by which a 

d;scovery of sc;ent1fic laws ;5 obtained by deducing them from prbposi_­

tions admitted without demonstration. These. propositions are of ~ 

\BI • 
special character. They are propositional functions making sense by -'1 
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the1r complementary interrelations in a log1cal closed pattern. The 

theory 1s a network of associative functions. Rules of deduction are 

establ1She,d by convention and theorems are deduced. These theorems 
\ 

correspond to patterns existing in observed reality. The method refers 
• • 

, 
, ' t 

to a hypothetical system of logical causes that are not directly obser:v­

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 scientiste (2) 

The method al so postulates that complex patterns of rel at; ons cannot be 

disclosed by inductive analysis alone. The log1cal properties of realit~ 

are te be understood only by the building of mOd\ that include elements 

of forma 1 10gic. 

Z) Rationale 

The axiomatic method seeks fonnal causes to observed effects. 

The", rationale for doing 50 comes from a conception of the ,role of 10gic 

in knowl edge. Bri efly stated the prob 1 em is that there cannot be an 

infinite regression in causes: somehow a fi'xed point JOOst be reached. 

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

2A good physicist cannot do advanced research unless he 1s 
also a mathematician. Systematic procedures are also aval1atfle in tHe 
social sciences such as path analys1s, game theory, field theory, catas­
trophe theory :lnd structural analysis. 
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arrangement of observabl e antecedent factors serves as an "expl anans" to 

an observed occurrence, the .. expl anandum ... Assuming that axiomatic 

method 15 a valid approach in science, its perspectfve can he described 

as fol 1 ows: 

"To prove a theorem in a deduct ive system is to show that 
the theorem 1s a necessary 10gica1 consequence of SOri·.! 
previously proved propositions; these. in turn, must them­
selves be proved; and so on. The p-rocess of mathematical 
preof woul d therefore he the imposs i bl e ta,sk of an i nfi n­
ite regression un1ess. in 901n9 back, one is perm1tted to 
stop at sorne poi nt. Hence there must be a number of 
statements ca11ed postulates or ax;oms, which are accepted 
as true, and for which proof 1s not required. From these 
we may attempt to deduce a11 other theorelJ1s by purely 
10gica1 argument. If the facts of a scient;fic field are 
brought into such a 1091ca1 arder that a11 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 ax10matic form."3 

3) Axioms* 

, 
The choice ofaxioms 1s left to the researcher's imagination 

ta a large extent but certain pra!J1latic rules have ta he followed. The 

postu 1 ates must be si mp le. denot; ng on 1 y one concept at a ti me and few 

postulates should be combined together in any theoretical attempt. 

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

*Oefinition ofaxioms 1s standard knowledge. However, a 
complete exposé 1s available in Mario Bunge, "philosophy of Physics" 
(Boston, Dordrecht-Hol1and, 1973), p. 145-155 
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. FurthePlllOre, these postulates I1lJst have a formal cha rader • they must be 

1 nvariant and 1 ndependent from the mean1 ng the1 r concepts acqui re when 
• 

applied in a specifie field of research. On the operational side of the 

theory, ax10ms must be non-contradtctory and logtcally complementary (in 

geometry, concepts of point, l ~net plane and curves are complementary). 

they must a150 be 1 ndependent, (no one be1 ng a consequence of the 

others). Ffnally, on the deduct1ve aspect of the theory, ax1om5 I1lJst be 

cons1 stent 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 IIIJst be deduc1 b 1 e from them. 

Ax1om5 make for the syntax of Il forma 1 language. They are the ' 
J~ 

irreducible 10g1ca1 '*words" that give mean1ng to an abstract sentence 

which i5 the theory. L1ke words, axioms provide for a meaning by the1r 

interrelations with1n a g1ven statement. They are the proportional func­

tions of a 10g1cal pattern. The1r relation to emp1rical properties 1s 

neces5ary but secondary. Syntacti c coherence 1 s der1 ved from 10g1 c pr10r 

to facts. The characteristics of this type of model are its internal 

strength. 1ts degree of coherence and 1ts capacity of penetrat1ng 

real1ty. The ax10matic method leads to a coherence-type of theory rather 
t 

than a correspondence-type of theory. Consequences of the theory are 

necessary rather than contingent. 4 An advanced theory 1s not a copy 

of reality but an operat1onal construct made' up of the hferarchical 

components of an abstract concept. 5 

4R• BLanché, llaxiomat1que (Paris, P.U.F., 1955), p. 22. 

5J• Piaget, Psychologie et épistémologie, (Paris .. Gauthier, 
1970), p. 85. 

'\ 
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According to Mario Bunge, most axf6matic theor1es are based on 

ordfnary 10g1c. 6 New theor1es such as quantum )hyS;CS are' based on 

cl ass 1 ca 1 mathemat 1 cs - ev en if they, are app li ed 1 n a new manner. The 

problem of the 10g1c ta be used 1s purely a pragma~1,c question., When 
<> 

many 10g1cs are available, the most s1mp1e ones should be used. lt 1s 

not the type of 1 og1 c used that g1 ves 1ts force 'to the theory but the 

assumptions the 10g1c helps ta organ1ze in a systematic forme The uSe of 

symbo11c 10g1c 1s usually not advocated except if a long forma1 po11shing 

of the hypothetical structure is requ1red. 7 

4) Formal Causes 

The ex1 stence of forma 1 causes bea ri ng on emp1 ri ca l phenomena 

15 postulated .by the method. These causes are made up of synthetfc 

relations between facts. They cannot be reacned a priori; the,V-must be 

reached by logical thinking •. Principles attained with this method are 

invariant and consist of an unavoidable conclusion starting from observed 

effects. By hypothes; s these causes represent unobservab le comp 1 ex 

patterns of interaction. They refer to operational principles at work 

within obstrved facts. These non-direct1y observable objects (or 

patterns) requ; re for the; r des; gnati on concepts of a di ff erent type. 

1973), p. 
6M. Bunge, Phi losophy of 
170. 

7M• Bunge, ibid., p. 171. 

Physics (Boston, Dordrecht-Ho11and, 

r 
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They are concepts of postulation rather than concepts of apprehension. 

The meaning of the cOl)cept 1s 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. S 

C,) The Method as a St ructu ral Concept 1 on of Rea 1 i ty* 

1) Definition 

The axiomatic method is also an empirical rnethod. Somehow 

axioms and theorems still overlap with observable phenomena. The d1ffer-, 

ence with mainstream empiricism however lies in 1ts assumpt10ns about the 
ù 

structure of reality. For empiricism, reality 1s more or less a homo-
tJ' 

geneous substance that can'" be p1ctured from different angl es by inducti ve 

anaysis '. science consisting (in stra1ght line wfth the posit1vist 

conception) of a description of visible reality. Contrary to thi s 

8 F.S.C. Northrop, The logic of the sciences and humanities 
(New York~ MacMillan, 1947), p. 60. ./ 

*A conception of scienCe as a knowJedge of logical structures 
is proposed by J.L. Destouches, in La physique mathématigue (Paris, 
P.U.F.", 1969) and by Noel Moulaud in Les structûres, la recherche et le 
savoir (Paris, Payot, 1968). Both authors argue that the concept of 
reality in an advanced science 1s made up of forma' concepts referring to 
a systematic 10g1c. Instead of statements about observable reality 
science consists of statements about formal models 'of that reality. The 
log1cal "structure" of reality 1s the new focus of science. Destouches 
insists more on the forma l aspects ofaxiomatic schemes while Mouloud 
insists that the structural approach in science 1s a form of emp1ricism 
rendered more coherent by the addition of logical principles. Although 
proposing similar views on science, these authors differ as to the degree 
of abstraction th~t 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 rad101ogist aim1ng at the logical skeleton embodied 

within the observed empir1cal system. Instead of X-Rays, he uses the 

ax1omat1c method. The concept of structure 1s central to the methad 

because 1t determ1nes 1ts abject of study. 

At the end of the nineteenth century, the idea that emerged was 
"--

that in the more advanced sciences» cause of events were sought in the 

i nner structure If objects of study. Observed phenomena (facts) were 

reinterpreted as contradictory manifes~ations of a ,built-in network of 

formal relations. Empirical laws were just surface and local applica­

t i ons of more fundamenta l t more abstract and more determi ni n'9 causes. 

The abstract machinery of nature operating behind the scene and generat-

1ng observable occurrences became an object of study in itself. However, 

since this intrinsic component of material reality 'was non-directly' 

observable, it had to be inversely deduced (as hidden causes) from the 

outward expression of things (as effects). Effects had to lead to cause 

by a process of formal deduction from pr1nciples representing the hidden 

formal structure of rea 1 ity. These principles were cast into axiomatic , 

models s~rving as a.nalogies of the postulated pa~tern. Operative 

relations included in the model stood as independent principle that 

subordi nated observed facts to an underly; n9 necessary process. The 

who le of, rea 11 ty became governed by i nner ru l es of 1 og1 c. Th; s i nner 

logic was the "structure," the logical skeleton of reality which was at 

th~ same time Ydependent of and overlapping with observed reaHty • 

.. 
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The' visible world became a projection of abstract principles - (the 

videogame of an axiomat'ic prog"ram to CJse~ a cont~mporary metaphor). 

Visibl e structures and occurrences became analytic operators and func-

tions of this hypothetical definition of reality. Odd occurrences in 

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

at work within the system of observable rea11ty. 

2) The Fusion Between Abstract Structure and Em~1rical System 

The term "protophys1 cs" was coi ned by Mari 0 Bungê. 9 Proto-

phys1cs means that systems are not only empir.ical. In fact patterns of 

relations as expressed in axiomatic theories have a dual nature, they are 
/ 

empi ri cal and abstract at the same time. Thi s 1 eads to a ~ew concept of 

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

interactions, it consists instead of a projection (into observee! facts) 

of a 109ica1 structure. The system is a pragmatic consequence of a model 

of the structure. The system will be an empirical pattern displaying the 
.. 

abstract-structura1 properties proposed by the theory. For example the 

bending of light râys at the proximity of a planet te"stifies as to the 
-

existence of an intensified curvature of space at. the proximity of a huge 

sol id mass. The curvature of spac·e however 1s an axiomat i c concept - i t 

i s not somethi n9 that can be percei ved by human senses. 

9M• Bung'e, Philosophy of Physics, p. 235. 

, 
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Jherefore, the focus of the method bears on ana1yt1c propert1es 

displayed by emp1r1cal systems. Any tact that cannot be 1nterpreted .:,s 

the 10g1 cal consequence of an antecedent arrange[llents of observable 
û 

factors bëcomes by hypothes1s an fnd1cator of the acthfty of an under.-
" D 

1y1ng pr1nc1ple. Such occurrences are rare. they can be d1scovered by 

accident but most of the time their existence can be found only w1thin a 

complex conceptual and research apparatus such as the one provided for 1n 

modern phys1cs. Odd facts cannot be observed every day and when they 

are, 1t takes a very soph1st1 cated conceptua1 framework to l1nk them to 

an underly1ng 10g1ca1 structure. In an advanced science. the observed 

realfty embodies a model (the structure) the propertfes of which being 

displayed 1n certa1n symptomat1é occurrences. Realfty becomes half a 

model and half "rea l1ty" as may be 111ustrated by the following example 

wh1ch 15 a standard def1n1t1on of matrix mechan1sms: 

liA branch of mechanics that or1g1nated s1rooltaneously w1th 
but 1ndependently of wave mechanics. It 15 equ1valent ta 
wave mechanics but, in ft the wave funct10ns of wave 
mechan1cs (the mathemat1,a1 funct10n of a particle) are 

, rep1aced by vectors in a suftab1e space (Hilbert space: a 
multidimensional space 1n which the proper functions of 
wave mechanics are tran51ated into orthogonal unit 

.. vectors) and the ob5ervab 1 e th1 ngs of the phys 1 ca l wor l d. 
e.g •• energy, momenta •. coord1nates, etc., are represented 
by matrices. "10 

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

the atom1c system) are fused together. Observati ons n0mentum and 

10N.H. Pitt, The Penguin Dict10nary of Physics (New York, 
Pengu1n Books. 1975). p. 236. 

-1 
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observation of partic1es position are not fixed but change over time 

according to properties of the "model-empirical" relations: here momen­

tum and position are not physical quantit1es but analytic operators. 

These operators form abstract-empi ri cal matr; ces that obey a pree; se 

relationsh1p (pq - qp:: ile/2). Mat ri ces are structures that can 

predi ct var; ous states of the system as well 
{ 

resul t i ng from successive observati ons of the 
-

as different results 

system. Rea 1 i ty f n . ' 

axiomatic method is a fusion of relatively independent abstract and 

material properties - ft is neither one nor the other, it is an 

i nteract ion ; n a network of mutua lly exclus ive but comp 1 ementa ry 

rel ati ons. 

3) The Three Layers of Abstraction 

A 'fully axiomatized science should in principle contain three 

types ofaxiomati cs. Th1s leads to the concept of a sei ence made up of 

multiple layers of scientific laws. l1 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 1n this manner are sé~9-USly lacking in 

1 ogi ca 1 uni ty. Therori es are unrè 1 ated one ta another and offer weak 

~ 

llSources: Albert Einstein, Ideas and Opinions (New 
York, Dell Publ. 1964), p. 293-315 (Physics and """"I<ëaTityJ and Gerald 
Helton, "What precisely 1s thinking? Einstefn's answer" in A.P. French, 
Einstein, a Centènary Volume (Cambridge, Harvar~versity Press, ~979), J 
p. 153-163. 

l' 
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coherence. After th1s stage of analys1s comes a second,'system of 1deas 

in which bO,th emp1r1cal concepts and relations are logically derived. 

This sec()ndary system pays for its hi gher log ica1 uni ty by having as its 

own e1ementary concepts only those which are logica11y derived from the 

field of observation but whtch are no longer connected with complexes of 
r 

sense experiment. Further stri ving for log1cal uni ty shou1d bri ng the 

scienti sts to a tefti ary system still poorer in concepts and rel ations " 

but of a far greater rational coherence. At this level the theory deals 
, '" 

with complex arragements of real ity that cannot be observed but only 

postulated. 

For Einstein those three layers were not necessarl1y fixed 
) 

although certain authors proposed that they were. 12 For EinstetQ the 

empirical as well as intermediary layers were only temporary forms of 

science. Each of these layers contained contradictions that had eventu­

ally ta gfve 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 log1cal and formal considërations. For Einstein the constant 

rel iance on a close correspondence between the theory and oobserved 

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

13A• Einstein, op. cit., p. 293-296. 
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reJlity cOllStituted an unnecessary mode of justification. The relevance 

,of the theory was not a problem. The problem was in the feeble arti.cula­

tjon of logical properties of classical mechanics. Then a second layer 
o 

of theorizing appeared ,in whi ch mechaniçs as a system was determined by a .. 
principle: potential energy. However the concept was still tao illich 

dependent in its principle from empirical organ1zation of reality. Then 

a new 1 evel in abstracti on was reached when mechan,i cs became character-

i zed by the i dea that densi ty and speed of matter were dependent in a 

cont1nuous manner upon specifie coordinates over time. This hydrodynamic 

theory was of greater scope and of greater 10g1c than those before. 

For Ei nstei n, therefore, there was no question \ about the 

importance of the ro1e of ideas in science. For him research meant a 

meet i ng ground between backg round theori es and observed data, ~ t never 

consisted of a simple (even if systematic) recording of. rea1ity. For 
t 

Einstein the inductive method was a method reserved on,ly for the first 1 

, 

layer of sc1entific investigation, beyond that stage there were other , 
modes of thinking regrouped u~der the concept ofaxiomatic theorizing. 

Even Newton (says Einstein) was an axiomatic sCientist:, as an inventor 

of the kinetic theory of gasses and statistica1" mechanics, Newton was 
• 

able ta provide unifying axiomatic hypotheses that could pravide for néw 

types of connection between phenomena related to gasses (viscosity, dif-, 

fusion, heat, conductivity, radiometr;c phenomena.) These 'developments 

1 ed eventua 11 y to the formu 1 at i on of thermodynami c theory. Therefore 

even Newton used the axi omat ; c method ~o i mprove on events propert i es 
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that could not be der; ved by 1ndueti on or by abstract10n of observed 

phenomenao
n 

With Newton's theories se1enc.e, ~ased to be desç~1pt1ve and 

became based on prfnciples. 

,The Role of Observation in Ax1011atic Theoriz-

has . do ne more than any, ot her reeent de ve 1 opment 
, 

in know1edge to shake the $011-d observational foundations of sclence. A 

recent article sU/IIIIarlzed the problem in the following manner: 

"That 1s the conmonsense view: 
• There 1 s a rea 1 worl d. whose exi stenee is 1 ndependent of any 
observer and in whi ch an observed phenomenon has a phys i ca l 
cause. 
1 That being so, you can draw valfd conclusions about cause and 
effect from consistent observations • 
• It is 1egitimate to regard wel1-separated objects and events 
as truly di st1nct. If you exp10de a she11, you can make inde­
pendent observati ons on the properties and behav10ur of each of\~ 
the fragments that spi n off. Once they have parted company, 
one fragment will not influence another. Nor will observations 
made on one fragment affect the outcome of observati ons made on 
another fragment. And, in principle, what is' true of the 
fragments created by exp10ding a shell must al so be true of the 
subatomic particles created by exploding an atome 

Until quantum theory came a10n9, these 'realist ' assumptions 
were taken for granted by all scientists. The assumptions 
seemed sel f-evident. A1so, in tHe macro-worl d, they worked 
beautifully •••• 

In the Pari s experiment, two subatomi c parti cl es we"re emitted 
by an atom and then f1 ew, apart (1 i ke the fragments of an 

,exp1oding shel1). c In making their predictions of ,how the, two 
particles would behave, the realist physic;sts had assumed 
that. once the two particles had moved apart, neither cOl,Jld 
i nfl uence the other. _ " 

It is not at all obvious how, in the Paris experiment, two 
subatomic particles could have inf1uenced one another once tbey 
ha","1-?ved apart., Yet the resul1:S of the experi'ment make sense' 
onlYr'H one assumes either that the particles did influence 
each other (and, moreover, used ihsignal travelling faster than 
the speed of light) or that, in sorne sense, 1;he particles n~ver 
b~camec truly di sti net entities but remai ned integral parts of'" a 
g~eater whole. 

" 

, . 

., 
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In interpreting these results, physi cists do not jettison 
all the assumptions of conmon 'sense. But they argue that one 
1 s faced wi th a cho; ce of "either reject i ng causa l1ty or reject­
ing the traditfonal vlew of the independent existence of the 
world. Mos't continue to believe in cause and effect: they 
would ffnd it very hard to understand nature without that f 

concept. Most also continue to bel1eve that 5uch-- things as 
tabl es and chai rs existe But, they insi s,t·, when ft comes to 
the subatomic level, to talk about a particular particle in a 
particular place with particular properties is meaningless --
u nt i 1 you actua 11 y ~bse rve i te And the way you choose te;> 
measure ft wi 11 influence the outcome • 
. Of course, this opens Pandora's box. If subatomic objects 
le~1stl only when they are being observed -- if the object and 

,the observer are not independent of one another -- what about 
the larger abjects of everyday life, which themselves are made 
up of subatomie partiel es? Some scientists say you have to 
accept that the existence of these larger objects, too, 1s not 
i ndependent of an observer. Others deny th i s and say the 
COl1l11on-sense v;ew of rea11ty still ho1ds when ft cornes to 
tables and chairs. 1114 

.... 
One of the standard features of modern science as typi fied in 

this article is that direct sensate knowledge is of limited use.1n 

scient1fic experiments. The observed phenomena are in fact of an infer­

ent1al nature wh1ch means that the object of study is not directly 

visible and that the observed characteristics cannot be understood 

outside an 'abstract theory. If, then, the concept of "direct observa­

tion" is retained, it is only a metaphor where the pr!,!viously accepted 

meanings of the words are extended. For sorne other classes of pbserva-

t ions, the metaphor w; 11 become even more exaggerated: the . qU~ .. ~,) 
theorists regard ultra-violet light as observable -- yet it 15 invisible. 

14"Physicists redefine re'ality," The Econom1st, 29 September 
i 981). p. 95. 

... 

.. 
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The observable th1ngs 1n those exper1ments are occurrences attr1 buted to 

the presence ~f a non-d1rectly observable element. Therefore a large 

number of "observables" 1n modern phys1cs are in rea11ty non-directly 

Qbservable (or non-observable) things and patterns revealed through 

1nference. If the 1nference is 50 plausible and inmed1ate as to be 

accepted w1thout question. then the di st1nction between conmon sense 

observables and sc1entific observables may not be so striking as to 

necessHate a redef1 nHion of science in analytic terms. but when fnfer­

ences refer to very complex patterns that have no phenomenologi ca l mean­

lng such as space-t1me cont1nuum and wave mechanics lt becomes completely 

confus1ng to mafnta1n that science 15 dealing with v)s1ble occurrences as 

a form of final datum :- 1t _would be more exact to say that science 1s 

dealing with the visible symptoms of hidden patterns. Reality therefore 

15 as much in the hi dden pattern (whf ch const1tutes the object of study 

of theoret1cal phys1cs) as 1t 1s in the v1sible occurrences. 

The inferred theory makes the observation of occurrences 

poss1ble. 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 explained 

th1s 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 Physlcs, can never be answered a priori, but only 
from the standpoi nt of a given theory. The di stincti on between 
the different theories" cons1sts prec1sely 1n the fact that 
accord1ng' to one theory a certa1n magnitude can in pr1 nciple be 
observed, and a certain question have a mean1 ng as applted to 
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Physi cs; whi le âccordf ng to the other theory this i s not the 
case. For example, according to the theor1es of Fresne.l and 
Lorentz, with thei r assumption of a stat10nary ether, the 
absolute velocity of the earth can fn principle be observ.ed; 
but according to the theory of Relativity it cannot; again, the 
absolute acceleration of a body can be in pri ncfple observed 
accord'Ing to Newtonian mechanfcs, but accord1ng to Relatfvity 
mechar.1cs it cannot. Sim11arly the problem of the construction 
of a pertetuum mobile had a mean1ng before the principle of the 
conserva ion of energy was fntroduced, but ceased to have a 
mean1ng after its introduction. Hence ft 1s not suffi dent to 
descri be the su peri ori ty of Quantum-mechani cs as opposed to 
classical mechanics, by say1ng th,at ft confines itself to 
quantities and magnitudes which can in principle be observed, 
for 1n its own way this is true also of classical mechanics. 
We I1IJst ind1cate the particular magnitudes or quantft1es which, 
accord1ng to Quantum-mechanics, are or 'are not in principle 
observed; after this has heen done ft remains to demonstrate 
that experi ence agrees w1th the asserti on. "15 

" In the absence of a t~eory, observed occu rrences ha ve no mean-

ing by definition -- within the analytic definitfon of an observable as 

the symptom of an, underlying pattern, as long as a model of the pattern 

15 not provided' for by a theory, the observable refers. to an implicit 

code that remai ns to be deci phered. The problem with the conmonplace 

concept of science is that" the theory must be empir1cal which is an 

1nappropr1ate conception: although sorne theories are empir1cal, sorne 

others are not and these latter are usually much more prec1 se than the 

former. The purpose of a scientific theory is to estab11sh causal 

relations between occurrences observed, so that," from given occurrences, 

others may be predicted. But a causal connect,ion between two observed 

occu rrences, A and B. need not expres 5 a di rect effi ci ent (empi ri ca 1 and 
i 

L 

15Max Planck, The Universe in the Light of Modern Physics 
(New York, W.W. Morton,.. 1931), p. 49. 
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visible) relation; more often than not 'the essential relation between two 

occurrences wi 11 invol ve connecti ons made within a non-di rectly observ­

able underlying pattern. And here' a difference between empirical and 

jlnalyt1c method may arise: 

• The empi ri ca 1 theory of knowl edge will st i pu late that a 11 the 
facts, occurrences and magnitudes in the causal chain must be 
observable, in this form of science explanation 15 restr1cted 
to mèasures 6f correlati ons between -the observed varfabl es 
(efficient 'causality only 1s sought). -

• The axiomatic theory of knowledge w1ll postulate the existence 
of 1ntermed1ary magnitudes which are not directly observed as 
providing for an essential causal link between the facts. 
Theori es of thi s type lnva' ve hi dden occurrences the evi dence 
of wh1ch 15 necessarily ind1rect and inferential. 

5) The Two Methods in Sc1ence: Emp1r1cal and Ax1omat1c 

Following the distinction between the empfrical method and the 

axiomatic one there comes a point where the inferential knowledge 1s in 

c'ontradiction with direct perception. The direct perception of water 

cannot give a ~lue as to its 1nner composition of two gases. :rhe direct 

perception of time as unrelated 'to space 1s contrary to the inferential . , 
knowledge of relativity. The direct perception of matter is in direct 

contradiction with our inferential knowledge that it is a form of energy. 

Even sorne forms of inferent1al knowledge such as quantum theory have no 

directly perceived counter:rarts: wave functions, matrix elements, 

transition probabil it1es are el ements of ,an abstract form of matter that 

cannot be really visual i zed even in imaginati on. 
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Therefore with the creat ion of modern phsyics a trans 1 t ion has 

occurred fram the phenomenal knowledge of the d1rectly observable ta the 

1nferential knowledge of a non-d1rectly observable underly1ng real1ty. 

This underly1ng real1ty obeys 1aws that are not compatible wfth classfca1 
.. 

physics. Quantum mechanics for example does not arise out of a physical 
( 

mode1 but 1nstead tries ta reach the nature of real1ty through mathe-

maties. It pastulates (impl1c1tly) that real1ty cons1sts (almost) of a 

mathematica1 (rather than~.m~ter1a1) substance. The experiment here 1s 
-, 

mathematical rather than perceptua1. The resultfng model 1s almost 

meaning1ess in terms of human perceptua1 categories. In that sense the 

popular conception of the atom as a raspberry-shaped 1 ump of nucleus 

surrounded by wh1rl1ng co10ured streamers 1s a m1s1eading mechanical 

image that could at oost fit a simple ,hydrogen atom but not the others. 

The wor1d of inferentfa1 knowledge contrad1cts very systemati ca 11y the 

preconceptions on nature held by the emp1rical conception of the world • 
.. 

Di rect evi dence will show that a stone when rel eased, fa 11 s to 

the ground -- 1nferential knowledge will show, howeve-r, that there 1s no 

direct relat10nship between the earth and the stone. In the genera 1 

theory of relat1v1ty, the causal connect1on 1s indirect: the earth 

causes a warpfng of the four-dfmens1onal space-t1me, and thfs warpfng. 

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

the stone 1n 1ts fa11 to earth. Modern science therefore is not the 

continuat1on of the classical empi rica1 science of the visible world 

based on an inductive analys1s; 1t 1s a new sc1ence where the 1nterr.al 

l 

; 



114 

pattern of real1ty becomes the abject of study.. This internal pattern 

cannot be understood outs 1 de hypothet 1 ca l theor1 es .16 'J 

Thus the d1'~t1nct1on between the emp1r1cal and the axiomatic 
~ \ 

1 

method br1ngs us to ,t}1e concept' of the existence side-by-s1de of two 

dist1nct sciences: the first 1s based on direct ev1dence and the second 

on 1nferent1al knowledge. ln emp1rical sc1ence~ attention 1s 11m1ted to 

~is1 bl e propertfes appea~ing at the level of sensate experiment and these 

propert1es are incorrectly v1ewed as 1dentical to the propert1es of the , 
1nner structure of th1ngs. In axiomat1c science, thë fu ndamenta l 

11 

properties of realH' 'ons1st of h1dden or unseen structures that differ 

markedly from the1r phenomenolog1cal (1.e.~ emp1r1cal) counterparts. 

These two sc1ences operate on the bas1s of di fferent episte­

mologies: ,mater1al1st for the empirical sc1ence~ essentially 10g1cal and 

mathemat1cal for the ax1omat1c science; they also operate on the basis of<) 

different methods: 1nduct1 ve ana1ys1s for the former (from the concrete 

to the abstract) and hypothet1co-deduct1ve analys1s for the latter (from 

the abstract theory to the concrete symptoms). These two sciences can 

expla1n the same phenomena in a different manner. For example, emp1r1cal 

ev1dence of el ectromagnetism will cons1st of conductors, charged bodies 

and electr1c currents; an emp1r1cal theory of electromagnet1sm involves 

systems of relations connecting these magnitudes directly. An axiomatic 

16 Albert E1 nstef n, L 'évo lut i on des 1 dées en phys 1 que (Paris • 
Payot. 1960). p. 288. 

) 
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\ 
theory of electromagnet1sm will include on the other hand concepts , 

. , 

referring to the existence of an inner structure of electromagnet1sm: 

electrons. Protons and fields of electrons. Then equations will express' 

the relations between electrons and fields. Then by submitting the 

micr?scop1c magnitudes thus obta1ned to an averaging process the results 

will be identical to the empirical magnitudes establ1shed within the 

previous approach. The basic difference between the two sciences 15 that 

the approach used by the axiomat1c method goes far deeper in interpret"1ng 

reality than the conmon-sense realism of the other method. 

The emp1 ri ca l theory of knowl edge 1ns1 sts that theori es whi ch 
, 

postul ate hi dden occu rren,ces shoul d be rejected in fa vour of di rect 

evidence.~7 Hidden occurrences would be akin to metaphys1cal specu-

1 ation -- but metaphysical concepts are arbitrary. they do not' refer to 
" 

any form of inferential knowledge like the concepts of theoretical 

phys1cs. 'Empiricism 1s a popuJar conception of science that pre vents its 

transi t ion from a , i mi ted form of knowl edge to a more advanced forme 

Both sciences have advantages and d1sadvantages. Emp1r1cal 

science 1s rather high on -concrete evidences but deals on1y with rela­

tively simple situati ons; the method 1s very weak on theory and consists 

only of generalizations of' phenomenal character1stics tha1: dissolve 

to the extent that secondary factors are taken into consideration • 
..... ,.r"~ .al' 

1 

" r 

/ 

:/ 17This rejection 1s implicit since empiricism does not 
/make a difference except in the case of metaphysi cs. 
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The rel iability of inductive general izations is therfore more apparent 

than,real. On the other hand, the' axiomatic method is extremel y 
1 

compl icated and demands incomparabl y more diffi cul.t intel l ecti on to be 

achieved prope\lY -- ~l 50. indirect evidence supporting the 1nferred type 

of knowledge 1s\ not easl1y observable and demands considerable technical 

means of inv"est;\gation. 
\ 

Howev er , when emp i ri ca 1 l aws are compa red to, a x i omat i c 

laws,18 their validity becomes very relative. For example, the 

empirical law of entropy in thermodynamics becomes only a statistical 

device when confronted with the kine~ i c theory of gases. Empi ri cal 1 aws 

by focussing on the phenomenal appearance of reality are seriously 

" 1 imited as an explanation of events. In fact they are superficial. The 

expressed relations, are ,only those directly observed. Predictions made 

at that 1 evel are usually vague -- the existing unobserved occurrences 

that are not taken into c:onsideration may make a terrible difference in 

the out come. 111 fact the ignorance of underl ying structu res and 

dynamisms const; tutes the upper 1 i mit of the empi ri cal method -- when 

this limit is recognized the usefulness of the axiomatic method can be 

considered as a necessary alternative method of investigation. 

Anothè'r limit of the empirical method is its relative incapa-

city of explaining unexpected or strange occurrences. In fact the 

I8By convention an axiomatic law is a formula ex.pressing 
an underlying structural link between two sets of occurrences -- as 
opposed to an empirical law that s1mply establishes a direct correlation. 
between the two. ~ 

, , 
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empirical worldview tends to mask thege occurrences or when faced with 

them tends to ignore them. It took centuries to real fze that the speed 

of fal1ing objects was independent from t.heir respective weights. 

Empirical theories are very easy to build but the;r capacity for explana­

tion ;s much lower than the one offered by axiomatic theories. 

From an historical perspecti "le, empirical science \appeared 

before axiomatic science. It was normal after all that visible relations 

between th; ngs were to be observed fi rst. However, sci ence cou1 d not 

stop at those relations. Sorne sort of ,conmon (or essential) cause for 

the existence of empirical properties had to be sought at sorne point in 

the development of science. In order to enter the realm ofaxiomatic 
1 

theories, hypothetical assumptions about the internal constitution of 

matter had to) be made. 

first axiomat~ theory, 

Although experts do not agree on wh; ch was the 

ft i ~ cOl1ll1on Icnowl edge that we fi nd theori es of 

the corpuscular type developed in cQnnection with optical phenomena in 

the el ghteenth cent ury • Also the kinet1c theory of gases that also 

appeared in the e;gh~eenth century can be considered as a gigantic leap 

into the uncharted area's ofaxiomatic theor1zing. However, the axiomatic 

method will really become a standard feature of science only with . the 

begi nn i ngs of mode rn theoret i ca l phys i cs in the second ha 1f of the 

ni neteenth century. Then people li I<e" Maxwell, Boltzman and' Hertt 

launched the method on a path that was to lead to the second scient;f;c 

revolut1on proposed by Albert Einstein. 

J •• 
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Conclusion 

t' 

1) The Ax1omat1c Method 1s a D1st1 nct Scient1fic: Method 

In thi s chapter, we have presented sorne of the features of an 

axiomat1c science as distinct from an empirical science. Both approaches 

operate starting from~ different epistemologies, different methods and 

di fferent conceptions of science. The cost of these differences li es in 

the fa ct that modern sei ence makes a sha rp di st i nct ion between an 

essential reality concealed among the facts and a phenomenal reality tha't 

1s directly observable. The empirical researcher will end hiS quest 

after he has gathered all the visible data obtainable on a given problem, 

he will not look for h1dden variables and underlying patterns, he will 

simply correl'ate the variables in an attempt to generalize a more or' less 

stable relation between them. In the axioJl1atic method. the emphasis is 

placed on the discovery of implicit pattèrns concealed among facts. 

These patterns can be understood with the help of formalized models. The 

facts become secondary el ements corroborating the ~bstract theory (rather 

than verifying it). Mario Bunge sUlllIIarizes this new perspective in the 

following manner: 
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IIConsequently ft 1s false f'hat. as the inducthf.sts claim, any 
theory should in· principle entai 1 the very same data from which 
1 t was 1 nduced. Not on ly are sei ent i fi c theori es not concoeted 
out of pure dllta JO but by themselves they entail none. There­
fore theorie5 cannat have any empirical content. Only single 
hypotheses, 5uch as Snell l s law of refraction and Galilei's law 
of fall in9 bodi es, mi ght be sai d to yield, by mere specifi ea­
t 1 on, any numbe r of data -- provi ded at 1 east one item of 
emp1rical information is adjoined to them and provided the deep 
d 1 fference between, theoret i ca land empj ri ca l statements i s 
overloa~ed. But the theorfes to whi ch these two hypotheses 
belong (wave optics and classical gravitlltion theory) are not 
testable" just by ins'tant1at1on. In other- words, the candi­
tional -hIe! -e2", which makes sorne sense for low-
1 evel hypotheses. cannat be exported to the domai n of theor1 es. 
As to the conditional -e· h-, it makes no sense for scien­
tifie hypotheses, much less for scfentiffc theories. since no 
set of data 1mplies a hypothesis -- if only becèluse the latter 
may contain predicates that fail to accur 1n the former. Yet 
it 1s the declared "im of most.systems of induct1vé 10g1c to 
evaluate the degree-of confirmation (or logical probability) of 
conditionals of this Idnd. Which expl,dins why such theories 
are irrelevant to science ••• 

Inducti vi S!l1 and refutationism are then inadequate t for bath 
restrict themselves to single hypotheses, both neglect the 
theoretfcal model that !OOst be adjoined to a general theory in 
arder to deduce testabl e consequences t and bath aceept the 
tenets that (a) only empir1cal tests matter and (b) the outcome 
of such tests is Àlwâys clear-cut.19 

_____ ~errîg----~uperficia~an' empirical test 
~-

~ -déscri pt ive statements. odern sei ence i 5 not 

means noth; ng outs ide 

based upon phenomena 1 

description and the failure of current phi losophies of science to provide 

for a distinction between empirical and analytic knowledge makes a 

genui ne understandi ng of the modern sci ent ifi c method much more diffi­

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

19Mario Bunge, Ph11osophy of Physics, op. cft., p. 235-236. 

CS 
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The differences between the empirica1 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 rea1fty. In the 
ana1yt1c approach, facts are superf1 ci al phenomena only. The 
essentf a·l substance they are supposed to embody does not 
exist. A fact is an image. 

02. Facts are not the (.u1 ti mate cause of events ~ In real ity facts 
are contingent to an underlying structure that is not directly 
observabl e. At best facts, are the symetOflt$.~_of the underlying 
structure and they offer indirect eviden'ci of the presence of 
this conceal~d mechani sm. 

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 real ity. Faëts do embody 
an impress 1 ve network of secondary factors that defe,at any 
attempt at universa1 inductive·general izat10n. 

5. Facts are not staged on a neutra1 world. The observable world 
i s a distortion of real ity due to the narrow 1imits -of human 
perception' that cannot see behind phenomena. The whole of 
real ity embodies different l ayers of a more and more abst-ract 
nature obeying 1 aws that cannot be truly understood withi n the. 
narrow 1 imits of empirical concepts. The underlying real ity 
is not passives on the contrary it presents a hectic character 
(especi a 11 y in quantum physi cs). 

6. Therefore the world has no real empirical meaning s;nce 
empirical knowledge 1s almost limited to superficial sense 
impressions. The apparent rationality of empirical knowledge 
does not resist the comparison with the analytic approach. 
Empiric; sm is the science of the surface-layer of real ity ooly, 
since it has no knowledge of what is going on under -it.., empiricism 
remains a decriptive knowledge more than a sciel)cê."- To the-extent 
that human pol itical, ideological, and scientific conceptionsare 
1 ; mited to the empi ri ca l si de of knowl edge, manki nd wi 11 rema1 n by 
hypothesis dependent on uncontrollable underlying forces that 
explai~conomic crises and wars (among other things). 

/ 
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7. The vi si 1>1 e rea11ty i s on1 y a sect i on and a parti cul ar case of 
the underlying real ity that cannat he observed directly. If 
the world has any meaning at a11. it can only be discavered 
through an enl arged perception based on logical and mathe: 
mati cal models encompassing a11 the di,fferent layers of 
real ity. 

8. Therefore science should not remain limited to the discovery 
of stable relationships among visible facts, it must go deeper 
and di scover the abstr-act underl yi ng st ructure of the worl d. 
If cl assical science was 1 imited ta descripti 'le statelllents 
èlbout the visible world, modern science seeks' ta establ ish the 
formul a l inki ng events together in the underlying structure. , 

9. By analogy, the social sciences should stop concentrating on 
the visible human occurrences and start seeking the underlying 
structure of social actipn. Since a11 facts are mere epiphe-' 
namena of a conceal ed infrastructure, there is 'n9 reason why 
human facts shoul d be di fferent: by hypothes i shuman beha­
viour 1s the symptom 'of the presence of a conceal ed social 
infrastructureJhat rem'ains ta be discovered. 

The foll owing ~able sUlTll1arizes the differences between the two 

approaches: • 

'1, 
" 
", 

, ' 

, 
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TABLE 1: DIFFERENCES BETWEEN EMPIRICISM, AND SCIENCE 

EMPIRICAL AXI()tATIC 
EPISTEMOLOGY 

1. Faets are the basis of reality. 

2. Faets are finite and self­
supporting • 

. 3. Faets are interrelated meehani­
cally. 

4. Facts are homogEmeous through­
out the worl d. . 

1. Facts are superfi ci al phenomena. 

2. Facts are contingent to an ~nner 
abstract structure. 

3. The relation between facts 1s 
the symptom of an inner dynam­
i sm. 

4. Facts are re1ati ve ta the con­
texts of observati on. 

METHOD 

1. The world is a material sub­
stance that can be descri bed. 

2. The process of events i s staged 
on a neutral world. 

3. Science is the eumulation of 
facts. 

4. The world has a meaning by 
whieh we, can judge it (evolu­
tion). . 

1. The visible ')/orld is on1y a sec­
tion and é1 particular case of a 
purely formal worl d that can be 
mathemati zed. 

2. The oHserved events are by­
products of the structure of the 
worl d. 

3. Science i s a mathemat i ca l for­
ma li sm. 

4. The world embodies pure mathe­
matical laws only. 

KNOWLEDGE 

1. Empirieal regularities are sci­
entific laws. , 

2. Knowl edge i s an eva 1 uat i on of 
- the world. ,.. 

3. Human behavi our is rationa land 
re 1 at; ve ly i ndependftnt of the 
world. ' \~ 

4. Man's actions are the cause of 
pOlitics. 

5. Pol itical Science is informa-
.J:,i on on the condi t,i ons of 
pol itieal action. \ 

.' 

-

1. Axi oms expressing abstraet dyna­
mi cs are sei ent ifi e 1 aws. 

2. Knolwedge is an evaluation of 
the abstract structure of the. 
world. 

3. Human behaviour 1S an exact 
funetion in an unseen struc­
ture. 

4. The abstract pol ft; cal structure 
1s the cause of man's ideas and 
behaviour. 

5. Po11tical Science is a pure and 
exact science of the structure' 
of poli tics. 

\-
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2) The Ax1omat1c Method Can Lead to a Theoret1cal Science of Politics 

Axio~ati c real ity const itutes the complement of the empi rical' 

real ity (it is a profound real ity tha\ obeys its own 10gic). Immediate 

knowledge 1s only an indicator of the real' rea11ty that is concealed 

among the facts. From a 'di rect real i sm we must pass to an' abstract 

rea~ ism. In the new version of real ity, the subjective obse~,ver 1s 

replaced by a logical reference-system and the "facts" are translated 

inta a purified abstract version. 

The new method is not based on "facts" but on facts represent .. 

ing the effects of an un se en structure. If a-correct law can be estab-

1 ished that correctly expresses the dynamics of abstract sub-structure, 

then prediction of precise events becomes possible by the recurrence of 

the activ1ty of the abstract prinè'ï ple. The rep' real ity is made up of 

abstract relations, nothing else exists and the visible world is only a 

distorted image df the real reality. 

Scientific causes are formal and their consequences are empiri-

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

-speak wh il e empi ri cal knowl edge is hori zontal • 

Real ity i s the' total ity of the rel ations and not onl y the 

apparent ones. Scientific real ity is an invariant structure located 

behind the,ehanging visible phenomena. The goal of science is to unvell 
, 1 

the operational log;c of the abstract sub-structure beh~nd the events -

the vi si bl e eharacteri st; cs of the phenomena have no deci si ve importance • 

\ li 
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The operational dynamics of re~lity is the only' object ofaxiomatic 

science - ;ndependently of the factual realfzation' of the principles. 

a) Theori zi ng 

A 11 the ax; omat i c l aws rrust replace thei r empi ri ca l cor res­

ponding notions. Science is a body of propositions about hidden proper­

ties of the unive:"se that are confirmed by visible effects. Causality 1s 
, 

a purely technical detenninism that is far clearer than the chaotic 

correlations of empiricism. Science therefore 1s a pure 10g1c that is 

complement to empir1cal description. Ax10matic science stands somewhere 

between empiricism and logic, it is not empiricism, it is not meta-

physics, it is a specific (and special) mental process. Axiomati c 

science 1s a post-empirical construction that is made of symbo1ic deduc-

t ions. 

views: 

Axiomatic worldviews are the complement of empirical wor1d­

they are not descriptive, instead they form a 'Pure set of 

functional inter-dependent propositions. The axiomatic wor1dview becomes 

a mathematical model of the abstract reality sooner or later. 

b) A New Type of Science '-
Science ;5 no more the product of the cumulation of evidences. 

it is an endless methodological speculation that clombines 10g1c and 
o 

observable effects in order to evaluate the essential causes at work 

within events. Science 1s no more a IIknowledge ll
, it is pure intelligence 
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that can be expressed in invariant equations. The logical combinations 

are endless and in a sense scienc~ never 1s ach1eved, it 1s an open-ended 

process. 

The theories are - by definition - the part1cular cases of 

future synthetical t'heories. The theories in an axiomatic science are 

often obtained by the comb; nation of previously antagoni st; c theori es 

(one theory 1s always a very complicated functjon of the other ttieory: 

in Einstein's equations, mass is a very complicated function of speed). 

ln an axiomatic science, the theories are ultimately a11 complementary 

referring to a same basic log;c. Science is a 1091ca1 rather than his-
\ \ 

torical process. Science finally is eternally relative toi the discovery 

of any unsuspected variation of any effect pred1cted by an axiomatic 

theory. 

ln conclusion, we can estimate that modern science is based on 

the postulate that inductive anâlysis IIl.Ist be completed by the pursuit of ... 
.. ~ 

a 0 pu re ly rat i ona l form of rea 1 i sm. Common sense and empi ri ca l know1 edge 

deal exclusively with contingent aspects of reality - they perceive the 

world as a collection of concrete facts reacting one to an other wh11e 

the new truth is th'at a11 these phen.omena are the visible outgrowths of 

. abstract causes. 

\ 

c) A New Type of Pol1tical Sèience 

lherefore, if we want to trace a dividing line between emp1ri-, , 
.. ~1 I~ 

ca 1 polit i ca 1 sei ence and a purI. sc~ en~e of poi iti cs. we woul d say 'that 
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a pure science of politics would analyse the essential 10g1c at worf 

among the political phenomena (events or structures) whlle empirical 

political science limits itself ta ad hoc descriptions of contingent 

facts. 

The individual fact and the abstract structure must be dis-

t1nguished and recogn1zed as ,the two interrelated aspect~ of reality. 

The fact 1s always contingent (it could or could not have been present) 

but the law bear1 ng on it 1.s a uni versal "necessityll. Sci en ce is 

interested mainly in abstract necessity, the si.ngular events are there 

only as momentary symptoms of this necessity - the abstract curvature of 

space around the sun would still exist even if there were no planets 

around it. Therefore singular events are not interest1ng by themselves, 

they are interesting only to the extent that they display the influence 

of a concealed abstract structure. 

The same should be true in pol itical science: behaviour 1s not 
\. 

only an exact vector of the cumulation of the s1tuat10nal factors, it is 
e 

also the consequence of an abstract structure t'hat renders the observed 

reaction necesary. It 1s not to deny the existence of a form of sit.ua-

tional causality - it is rather to explain the inner necessity at work 

within this superficial cause. 

What is lacking in Political Science is the understanding of 

the existence of an essential abstract sub-structure. The analyti c 

natu re of poli ti cs remai ns complete ly i gnored. Po lit i ca l Sc i ence i s 

no~hing more than a description of contingent pol iti·cal facts upon which 

J 

( 
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we speculate regarding .... their future developments. Never can we 11 nk 

these facts ta an ,underlying 10gical necessity that would explain the 

outome by deduction. We simply have no idea of the '. ~d sten ce of an 

abstract sub-structure of the politica'1 reality. Our goal should be the 
1] 

discovery of the eSSence of politics rather than the description 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 thc.t could or 

could not have been present. Even in the comparative analyses of similar 

cases we end up with completely divergent outcomes that are e1ther 

arbitrary or amenable to an explanation by the existence of an inter­

ven; ng abstract causal ity. Present-day pol iti cal sci entists have not yet 

concluded on this de~d-end development of comparative analysis • 

. -
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CHAPTER IV 

IMPlEMENTING THE AXIOMATIC METHOD IN POlITICAl SCIENCE: 

PRACTICAl. EPISTEMOlOGICAl AND PARAOIGMATIC CONSIDERATIONS 

A) Expla1n1ng and Theor1zing: the Difference 

1) Expl ain1 ng 

Exp1aining '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 conception of science. There 1s a, prac­

tical as well as an epistemological difference. On the practical s1de 

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. (Jn the epistemological side an expla­

nation 1s limited to specifie èoncrete cases while theory disengages a 

1091cal pattern that may apply rationally to a whole class of pOSSible 

cases. The choi ce between the two approaches as di st i nct modes of 

reasoning is possible on1y within an axiomatic theory of knowledge that 

makes a di fference bétween fact as fi nal datum (the empi ri cal perspect­

ive) and facts as symptoms of an underlying 10g;ca1 structure (the 

phenomenalist perspective). In the empirical perspective facts_ are 

substantive and the 10g1ca1 aspect of reality 1s co-terminous w;th 1ts 

• 
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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 1s to explain) and 

the pure theorist (who se function is to determine the rational properties 

involved in a given situation). 

The inductive analyst 1s an explainer of facts.! He tri es 

to find out which variables lead to a particular occurrence. Factors 

affecting a particular situation are described carefully and the relation 

between 1ndependent and dependent variables 1s reported verbarly 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 specifie 

weight of each of the converging factors involved in a given occurrence. 

The approach i s multi -causal in character. Al though there can be a 

• 
dominant factor at work. usually a case is reported as the result of a 

(' 

mosaic of surrounding factors contingent to a visible occ~rrence. In 

that sense empi rical science is a true science because its statements are 

rendered valid by a direct corre~pondence with observed facts. The prob­

rém \.Iith th1s science does not lie in 'its capac1ty for explanation in 

IBy convention it is assumed that the "Behav1oral Credo" 
,consists of a positivist conception of knowledge relying on inductive 
analysis of observable facts. neduction consists here of a genera11za­
tion of patterns discovered by inducti,ve analysis. 

\ 
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concrete tenns - it lies instead in its relevance as a method for theory­

building. Theories obtained from inductive analysis suffer from two 
" 

bullt-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-

1ng. 

Contrary ta the critiques of Behavioralism stemming trom 

traditional political theory and Marxist political .theory which conceive 

of the approach in negat1ve terms, the axiomatic perspective is able to 

provide for a positive cOlTlllent. An axiomatic perspective is a logical 

development of a positivist perspective. An axiomatic approach would 

confi rm the existence of ernpirical patterns in pol ftics by providing for , ' 

them a character of i nvar; ance and of general; ty of deeper rational; ty 

and wider scape than those presently estahlished. An axiomatic approach 

cannat agree with a pol it ical theorist of traüitional orientation that 

there are no stabl e patterns in the area of the soc 1 al sci ences, these 

,are by v1~tue of simple observation, the approach cannot agree either 

with the Marxist that there is only one underlying structure of politics 

- ln fact there can be a great number of underlying structures, each one 

------being responsible for a class of ohservable empirical patterns. The 

axiomat le theor1 st will slmply propose that there i 5 a rat i anal expl a~ 

nation for observable patterns that can be obt;ained by making them 

dependent upan necessary invariant principles. 
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If there is a disagreemeiît between the axiomat1c theor1st and 

the emp1rical theor1st it is a log;cal rather than ideolog1cal one. Both 

agree on the necessity of empirical science but the ax;omatic theorist 

will maintain that inductive analysis alone is not suff1cient to make 

relevant theor1es. As Einstein said in his historical address to the 

Prussian Academy of Science in 1914: liAs long as principles capable of 

ordering data are not discovered, there is no need for supplementary 

emp1r;cal rese~rch." Our hypothesis 1s therefore quite Einstein1an in 

'" 1 ntenti on: emp1 ri ca 1 po 1 i t 1 ca 1 sei ence has di scbvered a wea 1 th of 

empirical patterns, what is needed now (for theory-building) is not that 

we accumulate more case studies and com'parative analyses but that we 

discover principles capable of ordering the enormaus data at our dis-

posal. Now po11tical science 1s ready ta enter a paradigmat1c stage by 
• 

implementing a past-positivist approach ta kno~led_ege: the axi amati c 

method. 

The-axiomatic critique of empiricism consi~ts of a phenomenalist 
, , 

concepti on of facts: facts are contingent for 1 the axi omat i c thi nker. 

they are there not by God's will (at least conceived as a natural 

deterimini~m) but they are there by accident which entails two ser;ous 

limitations: first their convergence in a given situation 1s accident;al 

and secoAd this convergence cannot be its own law - in practical terms it 
.. 

means that nothing can guarantee us that an observed pattern of factors 
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'. 1 
will ever repeat itself exactly a it was observed and sec~md we have no 

guarantee either that a simll ar pattern wi 11 necessarily create an 

·ident1cal outcome. The problem is nct at the leve1 of observation, it 15 

at the level of genera1ization. Te axiomatic approach does not believe 

in the 10g1ca1 va11dity of derivi 9 the universa1 from the particular 

because the spec ifi cs of a gi ven case may change at random and 
l ... , 

second, the invariant logic at V/orR in the çase has been masked by those 

specifi cs. 

The problem is that the convergence of different variables as 

revealed by inductive analys;s does not constitute a good strategy for 

der; vi n9 theory. Inductive analysis- i5 concretist theorizing that 
. . , 

reports concrete ci rcumstan~s. and makes speci fi c case studi es. However, 

the method cannot prove that the observed pattern will ever repeat itself 

(specifies are forever changing in reality) and a150 it cannot say why 

this pattern occurred in ana1ytic terms. Therefore what is observed is a 

particular case in empirical terms and an accidental case in axiomatic 

'terms. Inductive ana1ysis reports a case which is an end-result, it does 

not say allything 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 entirely different situation could have 

been observed. Therefore, genera 1 i zat ion from 1 nduct ; on i s )not an auto-

matie procedure as expressed in the following statement: 
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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 observati ons about Ame ri can parties 
and British elect1ons. Unlike the natural sc1entist 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 llaturally 
arises then 1s whether such contextual1y limited generaliza­
tions can serve the purpose of explaining adequately what have 
been designated as unique events. 

In othe"r words, it seems reasonable to think that if sorne 
events may be sti 11 better handled by statements which are 50 
limited as to make it pointless to ca11 them generalizations at 
a11. THe fact is that practically unrepeatable combinations of 
ri ch and comp lex qual; ti es, combinat ions whi ch we ha 'le ca 11 ed 
unique, require so many contextual limitations of appropriate 
general statements that by the time one had coll ected a suffi­
cient number of l;mited and universal genera1izations for the 
purpose of explaining the particular event in question, the 
collected set of general \statements would certainly contain 
many propositi ons whi ch 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 pol itical event - unfo,rtunately 

• 
the situational factors are not amenable to generalization statements.· 

The more genera l the statement the more meani n91 ess 1t wi 11 be regardi ng 

each particular political ~vent. 

2K•W• Kim, "The Limits of Behavioural Explanat10n in 
Politics," The Canadian Journal of Economies 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 

i s l anders 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 1 n capacity of exp l anati on the ad hoc factors of a 

case study. The concepts are either too general or too descriptive to be 

con s 1 de red as theoreti ca 1 te rms • 

On the other hand, the concepts cannot be rendered more 

relevant by being refined along operational Unes. It soon appears that 

the process of operat1onalizat1on 1s largely an art1fical one where the 

antecedents and the deduced consequences a're tautologically related. An 

example of this is provided by Giovanni Sartor; in the following manner: 

o 

"1 have thus selected for II\Y 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 

, , 
o 

" . 

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, pol itical . structures are seldom adequately 
defined on thei r own terms - qua structures. That is to say, on • 
the one hand, that we dispose of a functi anal (purposi ve) 
'vocabulary, whereas we badly lad a structural (descriptive) 

" "1li , , 
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vocabulary; and that, on the other hand. even when we de1; ber­
ately ask. 'what ;s.' we are invariably prompted to rep1y in 
terms of 'what fur.' What is an e1ection? A means (a struc­
ture) for electing office holders. What 1s a leg1s1ature? An 
arrangement for produdng legislation. What is a government? 
A set-up for govern1ng. The structure 1s almost invariably 
perceived and qualified by its salient function. This makes a­
great deal of sense in practical politics. but represents a 
serious ~andicap for the understandirig of pOlitics'"3 

In other words the operational definitio'n cannot separate the 

two terms "structure" and "function" without referring to situational . 

factors. These concepts are vague conceptua 1 frameworks that adapt to 

the observed facts without imposing on them any significant causal 

relationship. In summing up, not on1y are the concep"ts currently used in 

Pol iti ca 1 !cience stretched ta covèr a wide variety of similar phenomena 
o 

but beyond that the concepts are not amenable to an operational 

definition that would serve as a theoretica1 prerequisite ta explain an 

eyent or an institution. These concepts are vague heuristic devices. 

Why is Political Scfence iocapable"of forming theoretical 

concepts is therefore a question of epistemology and nat of method. 

There is no such thing as a.n'empirical necessity - what is empirica1 is 

necessari ly 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 generalized. To obtain an operational concept one 

has the cholce to adopt an axiomatic-deductive approach that will relate 

3 G. Sa rtor;, .. Concept Mi s format 1 on in Comparat i ve Poli tics, " 
The Amer; can Pol i ti ca, Science Revi ew, Vol. LXIV "(December 1970), 
p. 1046-1048. 

( 

.. 
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e,mp;r;cal categories by th'eoretfcal mean~. Inste~d of being a sunmary of 

ad hoc 'observations, ,the theory will aim at disengagtng the logica1 
" 

ske1eton fmplied in a concrete situation. Chances are that the theory 
<1 

thus obtained will he of greater scope. 
!1! 

,II Empiri cal evidence is basic to science, but ft is meaningless ~ 
; n itsel f unl ess interpreted by parti cul ar not; ons about its 
attributes, its effects, etc. In fact a large part of the 
structure of seientific knowledge is composed of abstractions, 
not of empirical evidence- i.e., of ideas about phenomena and 
their interrelation's (theories or 'aws)~ Ta say that science. 

-is ,empirical is really,to say that the--court of last resort 
~(i.e., of establ i sh i ng the rel i abil ft Y of any part i cttl ar 
knowl edge) is the empi rical predicti on. 8ut to contend that 
science 1s on1 y., or basicall y empi ri cal i s to i nval idl y l imit 
its whole, theoretical structure'"4 

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 arEL explained by their function in the pattern. 

The "expl anans" is a pr; nci pl e and the "expl anandum" or concrete case 1s 

a local illustration of the principle. Several conerete cases can be 

Cleduced from a uni que pr; ne; pl e. The eontext of anal ys i s produces the 

{values of parameters included in the theory. The explanation thus pro-

-- : du~ed ; s 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 principJe - "assuming there are many 

levels of explanation, the goal i5 to reach a final theory."5 

4carlo L. Lastrucci, The Seientifie Approach (Cambridge, 
Shenkman, 1963), p. 30. , 

5Abraham Kaplan, The. Conduct of Inql,liring (San 
Chandler Publ. 1964), p. 354. 

Franci seo, -
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To obta1n th1s new type of explanat1on, the theor1st will 1 

develop models that 1ncl ude wh1 ch abstractly-conce1 ved 'aspect of con­

crete real1ty 1s at work. Above the descr1bed convergent variables, the 

model ITlJst propose that certain aspects of concrete reality alone make 

the units of the logical system. On1y certai n aspects of real1ty are 

relevant ta a pr1nc1ple - they must be s1ngled out, 11nked ta a 

principle, cast into a model and then verif1ed by pred1ct1ng the 

occurrence of a spec1fic event in a particular contexte 

2) Theor1ztng 

Therefore, tne practical differencè. w1th the theorists who con-
\ 

centrate upon visi ble variables, is that axiomatic theorists concentrate 
.. 

upon proposing and sharpening purely 10gica1 formulations of the case 

under study. The task of these theorists 1s to clarity analytical'y 

conceived sectors of kllowledge. The pr1nciples thus estab11~hed will • 

explain systemic aspects of real ity in a mast sat1sfying manner. The 

systemic-logical (or structural) formulation will supply useful infor-

mation for the induct1ve-or1ented "explanatory" scientiste Genera 1 

theories will add elements of understanding in the analysis of part1cular 
J 

situations. They will not replace the inductive anat'yst who has the 

responsibility of br1nging together empirical variables and logical 

theories in the explanation of part1cular occurrences, but they will 

deHver h1m~ from the burden~having to propose general theor1es out of 



\ 
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particular case studies. Thus a new layer of'explanation would be added 

to the cu rrent Behavi ora 1 tradi t i on 1 n po 1 i t i ca l sei ence. For the 

moment the new approach is a log~cal possibility. Nobody knows if it 

could work but logically there are no 'reasons that prevent' its applica-

t i on in po lit i ca l sc 1 ence • Here are a few rea sons why" an axi omat k 

approach should be considered favourably in the social sciences: first, 

"Behavioralism does not pre-suppose positivism from a methodological 

point of view." 6 Behavior, defined as relations between 1ndividuals 

does not have to be explai ned only by descripti on of surroundi ng var;­

ables.' fi. social scientfst can discover logical principles that win 

provi de for a deeper exp l anati on than the one obtai ned by i nduct ive 

analysis alone. Patterns of 'social and political phenornena do possess . 
tmp11citlya rational character that should refer to formal princ1p~es. 

Oligarchies. groups, social prestigé layers, belief systems, voting 

patterns may embody more in terms of i ntegrat ; ve processes than an 

interaction between emPiriCally-coht1ngent factors. Social structures, 

social interactions and social trends may be'more than con crete patterns, 
. 

they may also embody sorne inner operational principle that makes these 

structures operate relatively independently from the conscious wish of 

6Ri~hard s. Rudner, IIColTlTlent: on evolving standard views 
-in philsophy of science,1I Prner;can Political Science Review, 1972, Vol. 
66, p. 827. 
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the participating individuals. And this leads us to a second argument 

that the dee1s1 ve aspects of pol ities are abstraet in chara,cter: 

"The obscurity of poHtical th1ngs arises- in the f1rst instance 
from the "fact that they cannot be observed di reetly by the 
senses. It is simply impossible to p~rce1ve the pol itical in 
the inmedi ate or di reet way that we experience bodies and the1 r 
sensible qua11ties, 1ncluding our own bodies. ' Insofar as 
politieal things have an embodiment, that bod11y aspect 1s 
percept 1 b 1 e. has the shapes and qua 1 i t i es that are 91 ven to the 
senses ean always be accounted for as someth1ng in themselves, 
sa that there 1s no neeessity to see them as something else. 
something political. We lUe to speak of observing political 
behaviour, but a11 that we can aetually perceive with the 
senses are motions of limbs, facia1 expressions, articu1ate 
sounds. and art1facts of one sort or another. Strictly speak­
ing, therefore, polit1eal things are unobservable th1ngs. the 
sensible contributes ta political knowledge only insofar as it 
takes us beyond itself in. one way or another to the unobserv­
able. Verificationism i5 caught in this d1lenma: if it inter­
prets strict1y its principle that polit1cs is an emp1r1cal 
process, available to phys1 cal operatf ons, it can never reach 1 

the political at a11, if it interprets the prineiple loosely 
to mean only that the pol itical 1s somehow inferred fram the 
sensi ble, it undermines its theory of meaning and its distinc­
tion between fact~ and values. "7 

Therefore we can hypothesize that empirical models do nat 

mi rror an abject ive rea 1 ity but rather creates it by organi zi ng meani n9-

fuI perceptions imposed on a complex world. Since Po11tital Reality ;s 

not someth;-ng given-to--Ôbservation - the models will be successful in 

creating share<l meanings and perceptions - but they will not be scien-

tific devices - only arbitrary conventions about phenomenal attributes. 

7 LF. Miller, "Mètaphor and Pol1t1cal Knowledge," lVnerican 
Pol itical 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 1s concerned. 

The modêls will project an intellectual convention upon the facts but 
/ 

wi 11 not unvel1 the ultimate relationships between them. Therefore the 

task of an axiomat1c political scientist will be to furnish operational 

principles for the abstractly conceived side of politics. Polit1cs 1s a 

second-order rea l1ty as it has often been suggeste<! it 1s the by-product 

of a complex social organ1zation'that possesses its own granrnar, its own 

logic so ta speak. To consider politfcs as a reality in 1tself is a 

conventional rather than a theoretical choice because sciendfic impera-

tives would require at some point that the polit1cal system be cons1dered 

as the outome of a necessary structure. Pol itics cannot expla1n a class 

of objects by a same cl ass of objects. at sorne poi nt 1 n sei en ce an object 

must be understood as the fntersection of classes of logfcal and empir1-, 

ca 1 propert1es. The abstract aspect of pol it; cs wh; ch 1s postul ated here 

br1ngs us' to a th1rd argument which consists 'of the possibility of 

discovering invariant patterns of relations as a basis for an axiomatic 

theoryof politics: 

,1 

~'A related mfsconceptfon 15 the supposition that wide differ­
ences in the specifie traits and regularities of behavior man1-
fested in a class of systems exludes the possibility that there 
1s a conrnon pattern of relations underlying these differences, 

\ 

• 
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and that the patently dissimilar characterfstics of the various 
systems cannot therefore be understood in terms of 11 single 
theory about those systems. 'This supposition usually origin­
ates in a fa11ure to distinguish between the question whether 
there is a structure of relations invariant in a class of 
systems and capable of be1ng formulated -as a comprehensive 
theory (even if \in highly abstract terms), and the question 
whether the initial conditi ons appropriate for app1y1ng the 
theory to Iny one of the systems are un1formly the same in al' 
the systems. The fact that social processes vary with their 
institut10nal sett1ngs, and that the specifie unHormit1es 
found to hold in one culture are not lervasive in all sode­
t i es, aoes not precl ude the poss 16111 y that these spec1f1 e 
unHormit1es are specializations of relational structures 
-invariant in al' cultures. 

For the recogn1 zed differences in the ways different soc1 et1es 
are organi zed and in the modes of behav10r oCturri ng in them 
may be the consequences, not of inconmensurably dissimllar 
patterns of social relations in those soeieties, but simply of 
differences in the speCifie values of sorne set of variables 
that constitute the el ementary components in fa structure of 
connections comnon to all the sodeties. However, h 1s any 
man's guess whether a comprehensive social theor:y of this sort 
15 destfned to remain permanently as a 1091ca1 but unreal lZed 
possibi11ty. The present d1sèuss1on, which 1s not intended to 
be an e·xercise in crystal gazing, seeks mere1y to note a 
misconcept1on that arises when th1s possibllity 1s over-
1 ooked. "S' 

/ 

Axiomatic theorizing 15 therefore a logical possibl1ity of 

doing science in Pol itical Science. Before such a task 15 real i zed 

however,' there 1s a need toi assert the nature and the shape of thp. 

abstract structure of !Jol ities. For without an ~(!ea on this abstract 

pattern, progress will not happen. 

8Ernest Nagel: "The Structure of Science," in Problems in 
the 1091cs of scientific explanation (London, Routledge " Kegan Paul, 
1961), p. 462. 
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B) The Concept of Underly1ng Causal1ty 

Social sc1ent1sts, being engaged in a disc1plfne where estab­

lished axioms, theories, and operational construocts are largely absent 

tend to concentrate on defining problems to be solved an'd'.upon developing 
~.":"J:.~ ... 

classificatory schemata and producing largely descriptive cas'è'~studies. 
o 

They tend to attribute their failure at building conerent theories to the 

complexity of their phenomena. The fault would lie in the 

phenomenological character of the object of study rather than in the 
, 0 

, 

method. Blam1ng the phenomena, however, is not a correct diagnos1s. The'; 

reason why political science employs the classical empirical Jnethod and 

modern physics does not "is not that the disciplines d1ffe~ 1nherently. 

but, rather that physics is more advanced in its epistemology. "9 

Physics chooses the ana lyti c method of parameter estimat 1 on because its 
, 

theoret1,cal constructs have superseded those of classical science whtch 

1 imited explanation to measure. 

Modern science method as exempl~fied in contemporary theoreti­

cal physics adds the followjng dimensions as necess~ry features of 

sc1entific 'explanation: 

• Causal (rational) laws are privl1etJed as an instrument to 
explain empirical laws and to dlst'1nguish between them whieh 1s 
the main causal agent in a situation where many empirical laws 
are involved simultaneously. co, 

9 P.H. Melansoll, ,political Science and Pol1tical 
(Washington, D.C., Public Aff~irs Press, 1975), p. 96. 

Knowledge 

) 

" 
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• Hi dden occu rrences and non -occu rrences are cons; dered as im­
portant or evel!. more important for explanation than visible 
occu rrences. 

1 

• A clear distinction is made between the world as an empir1cal 
structure and the same worl d as an analyti c structure. In the 
latter case. the ernpir1cal structure of the visible world 1s 
considered as a funct10n of the underlying analyt1c rea11ty. 
Events can thus be explai ned as the results of underground 
shifts rather than as the results of changes in the visible 
contexts. 

1) The Necess1ty of Causal Laws Accord1ng to John Stuart M111 

In his world renowned boo~. A Sl'stem of Logic,10 M1l11 
k' 
tt 

devotes more than two hundred pa ges to arguments in support of the i J:ea 

that empirical uniformities in social science do not constitute science 

s1nce a supplementary causal explanation must be given for them. The 

empirical law (or stable relationsh1p) mtlst be "converted into a scien-

tific theore:m by deduc1ng it a priori fram theoretical principles. Mill 

calls this procedure the inverse deductive method of analysis., ,For Mill . 
the essence of scientific theorizing lies in the abi11ty to mal<e 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 conmand an event nat to occu~: 

lOJohn Stuart Mill. A System of Log;c (London, George 
Rout l edge and Sons _ 1866). 



Il It 1s obvi ous that we cannot expect to fi nd the law of a tend­
ency, by an i nduct i on from cases in whi ch the ·tendency 1 s 
counteracted. The laws of motion could never have been brought 
to li ght from the observat ion of bod1 es kept at rest by the 
equllibrium of opposing forces. Even where the tendency 1s 
not, in the 'ordinary sense of the word, counteracted, but only 
madif1ed by having its effects compounded with the effects 
ar1s1ng from sorne other tendency or tendenc1es, 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 
ta di scover the law that every body in mot i on tends to conti nue 
moving in a str/J1ght lfne, by an induction from instances in 
whi ch the mot 1 on 15 defl ected 1nt 0 a curve. by be1 n9 compounded 
with the effect of an accelerating force. Notwithstand1ng the 
resources afforded in th1 s descri pti"on of cases by the Method 
of Concomitant Variations. the" principles of a judicious 
exper; mentat 1 on prescri be that the law of each of the tenden­
des should be studied, if possible in cases in whi ch that 
tendency operates alone, or in comb1nat10n with no agencies but 
those of whi ch the effect can, from previ ous knowledge, be ca 1-
tulated and allowed for. Accord1ngly, in the cases, unhappily 
'very numerous and important, in whi ch the causes do not suffer 
them5e 1 ves to be separated and observed apart, there i s much 
d1ff1culty in 1aying down, with due certa1nty. the inductive 
foundation necessary to support the deductive method'''ll 

Imp11cit in Mil1ls whole argument 15 the idea that empir1cal 

structures may be functionally equ~valent or that the same structure may 

be functi ona lly di fferent over ti me or ; n a di fferent context. The task 

then is not to assert these differences by contextual explanations but 

rather to substitute an analytic structure to the empirica1·structure as 

the invariant rational cause of a specifie function: the empirical 

structure ;s only the occasion for the manifestation of a more profound 

rational cause. As long as this distinction is not made, empirical 

llIbid., p. 519. 

.-

Il 
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general1 zations rema1 n almost educated guesses si nce they are ty1 ng 

together on equal footing different sorts of variables the parameters of 

which remain unknown: .. 
a uni formit , 

wet er 0 succeSSlon or 0 coeX1S ence, w lC 0 s true ln 
a11 instances w1thin our limits of observation, but 1s not of a 
nature to afford any assurànce that it would hol d beyond those 
11m1ts; either because the consequent 1s not really the effect 
of the antecedent, but forms part along with it of a chai n of 
effects, flowing from prior causes not yet ascertained; or 
because there is ground to bel1eve that the sequence (though a 
case of causat10n) 1s resolvable into simpler sequences, and, 
depend1 n9 therefore upon a concurrence of severa l natura 1 
agenc; es, 1s exposed to an unknown 11ll1titude of possi bi lit; es 
of counteract10n. In other words. an empir1cal law 1s a 

-- genera 11 zat ion, of wh; ch, not content wi th fi ndi ng 1 t true. we 
are obliged to ask, why is 1t true? knowing that its truth is 
not absolute, but depends upon sorne more general conditions, 
and that 1t can only be relied on in so far as there ;s ground 
of assurance that those conditions are realized. "12 

The observation of a stable relationship does not give a reason 

why such a relationship should existe It is implied' therefore that an 

empi rical law is not an ultimate law. The emp1 rical law must be 

acc6"unted for strictly by 1"og1cal means. The relationship Imust embody a 

p.rinciple 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 

empi ri cal occurrence. This principle is the ultimate cau,se and the 

ultimate why of an empirical law. The periodical return of planets. 

cornets and eclipses )n astronomy are explained by empir1cal laws which 

12 1bid •• p. 519. 
. (' 
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are themsel ves explained by the superi or 1aws of astrophy~1cs -- the 
" 

latter science 1s similar to the former except for the fact that it 

embodies 10g1cal causal laws beyon~ the mere observation of stable 

cycles. By definition a directly visible pattern will always correspond 

to an underlying ana1ytic 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) emp.irical laws .become derivative 

laws, that is, a law obtain~d by the exact combination of causal laws and 

emp1r1cal laws: meteorology, for example, is a -combinat1on of exact 

physical laws w1th weather conditions. By adding causal laws to empiri­

cal conditions, prediction becomes possible by deduction (rather than as 

a result of indueti ve generalizati on). 

In an empi rical law, the different causal laws that may be at 

wark remain hidden and unknown. Therefore in true 10g1c the generaliza-

tian of an empirical law does not say when and why the relationship will 

cease ta hold. Since we do nat know why the relat10nship exists we have 

no ri ght ta bel; eve that the re 1 ati onshi p wi 11 still exi st in another 

time or place where similar conditions will existe "Empi ri cal laws, 

therefore, can.only he held true within the limits of time and place 1n 

wh; ch they have been found true by observation." 13 
- , 

Stable relation-. 
ships therefore constitute scient; fic laws of a very weak kind since the 

essential reason for the existence of the relat10nship is not asserted. 

, 13Ibidq p. 3-01. 

( 

• 
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Any empir1ca-l law suffers exceedingly large exceptions that severely 

dimini sh its explanatory power: that progress leads ta democracy and 
. 

non-1deolag1cal' politics 1s an empirical law that _ does not apply too well 

outside western developed countries -- like any other empirical law it is 

a superf1cia1 correlation that lacks a substantive·" cause. The law of 

political development is therefore not La real sc1entific law since it 
~ 

does not embody any 1nner necessary cause. 

In fact particular forms of government and social arrangements 

are the results of countless causes and occurrences. To aSSume one 

class of influencing circumstances to be the paramount rulers of 
... ' 

phenomena 1s somewhat to fall into the trap of re1fication where an end 

product 1s taken as the cause of the process. The empi ri ca l law i s 

always the consequence of very complex causes and when these causes are 

not asserted» the cases where empi rical faw wi 11 apply remai n lirnited. 

The real sc1entific truths, then, are not made up of empirical laws. but 

~<Jof the causal 1aws which explain them. 

2) The Underly1ng Structure of Social Real1ty 

The search for causal laws necessari ly brings the researcher tq . 
the concept of hidden variables. Since the empirical relations that Jljl 
see cannot be considered as ultimate causal agents, then the ultimate 

cause of p61Jitical events is unseen and can be discovered only by 

indirect evidence From the conceptualization of visible facts as symptoms 

.. 

, . 
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of the underlyi ng strcuture. The underlying structure may have (by 

hypothesis) characteristies very different from t~ose observed at the­

visible l evel of real ity. The fact that many far-reaching pol itical 

decisions do not appear on the political agenda 1s al so ,a good scientific 

argument: actually political upper élites can be engaged 1n unseen 
!Jo 

battles involving the control of the underlying structure: elassified 

data usua11y being unavailable to pol it1cal science, sorne of the most 
r 

important aspects of pol Hies are simply'missed • 
. ) .-
1· Therefore the Behavioural postul ate that"'" "pol itics 1 s what 

we see" constitutes, a very vulnerable point for emplrical political 

science. 14 The restrict10n of pol1tics to visible institutions and 
i " 

behaviour is scient1fi call yr:. sel f-defeating the causal 1 aws never lie 
. 

in the superf1cia1 empirica1 layer of reality. 

Therefore the argument is that scientificall,y, sociologically 

and _eo1 itically a distinction must be established between the visible 

conerete structures which are increasingly irrel evant as a source of 

explanation and the analytic underlying structures' which are increasingly 

important not only as a source for the existence ~f the visible upper­

structure but al so as a source ,for direct pol itical decisions. The 

complexity of modern politics forces bath the politician and the politi-
, 

cal sc1entist to seek solutions in the deep structure of events. 

~4Lindbloom, Charles, E., "Another St~te of Mind," American 
Political Science Review, Vol. 76, (March 1982), p. 15 • 

• . " 
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Ironica11y enough Karl Marx was the first scholar to' have ever 

made any such df'stinction. Compared to modern-day ~rxists 'who are mere 

leftists having no valid scientHic training, Marx di splayed a surprising 
~ 

cl everness about the dfstincti on to be made concerning the object of 

study of social sci~nce-; he refused any science that would nct make the 

distinction between the visible structure and the underlying structure of 

events. For Marx there. were no raw.facts. Facts a1ways depende~ upon· 

something more' fundamenta 1. In a letter to Kugelmann dated 11 July 1868, 

Marx said: 

"There it will be se en how the economist 1 s way of look; ng at 
things arises, namely, because it is only the "1 lTIJ1ediate pheno- _:::..~~~_ 
mena 1 form of these rel ati on s that i s refl ected in the; r braw_ 
and not thei r inner connection. Incfdentally, if th~ latter 
were the case, what need wou 1 d there be of sei ence ?1I 15 

In other words emp;ricists stick empistemologically to the 

'empirical. For them, appearance constitutes "the facts. 1I According to 
o , 

Marx, ff we_ could perceive the intrinsic and essential connection between 

things, there would be no need for science. Empirical knowledge sticks 

to appearance as if it were the ulitmate the.re is ta know. Marx, him­

self, therefore proposed that the object of social science should consist­

of the underly1ng soc1o-economi c structure of reality as di stinct fram 

the directly visible structure (his theory, however, ;5 one of many 

possible models of that infrastructure). In Value, Priee and Profit 

(1865), Ma rx denj ed that emp f ri ca 1 ev; dence 9i ves us know 1 èdge of rea 1-; ty 

as it is: 

15K• Marx and F. En9.e1s_, Selected Correspondence: 1844 .. 1895., 
(3rd rev. ed., ,Moscow: J1rogress Publishers, 1975). p. /179. 

, . 
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-To explain. therefore, the general nature of profits, yOu IIlIst 
start from the theorem that. on an a~erage, cOllll1odities are 
sol d at thei r rea 1 values .. and that prof1 ts are der1ved from 
5e111ng thern at their values, that 1s. in proportion to the 
quantity of labour real1sed in them. If you cannot exp1a1n 
profit upon th1s supposition. you cannot explain 1t at all. 
Th1 s seems paradox and cont rary to everyday observat1 on.. It 1 s 
also paradox that the éarth moves round thesun, and that water 
consists of two h1ghly 1nflal1111able gases. Sc1ent1f1c truth 1s 
always paradox, 1f j~dged by everyday experience. wh1ch 
catches only the delus1ve appearance of th1ngs."16 . 

This cho1ce 1s between an ana1ytic concept of science on the 

one end (where events are epiphenomena of underlying determ1n1st1c 

" structures) and the empir:-1c1st concept of science where facts 1nteract, 

mechan1cally. Marx bel1eved that deep causal laws were to be preferred 

" even if they contradicted experiment based on appearance. Ir, Chapter II 

of Book 1 of Capital, Marx adds: 

"Econorm' which. indeed, 'has rea11y 1earnt nothing,' t,l.!re as 
everywhere sticks to appearar.ces in opposition to the la", whtch 
regulates and expla1ns them. In opposition to Spinoza. it 
bel1eves that 'ignorance 15 a c;uffic1ent reason. "'17 

In h1s CCPRE (1859) Marx still insists on the necessity to go 

beyond emp i ri ci sm and i nto th~ deeper 1 ayers of rea li ty : 
"-

"Although encompassed by this ÎJùü:-genis horizon, Ricardo ana-
lyses boureg01s' econoll\Y, whose deëper layers di ffer essent1ally 
from as surface appearance5. with su~ theoretical acumen that 
Lord Brougham could say of h1m: • Mr. Ri cardo seemed as if he 
had dropped from another .p 1 anet. ' Il 18 

~~,----------------

16K• Marx. Wage-Labour and Capital and Value, Price and 
Profit. (New York.: International Publishers, 1976), p. 36-37. 

17K• Marx, capital. A Cr1ti~ue of Political Economy. (New 
York: International Pub1ishers. 1967), VÔ. l, p. 307. 

18K• Marx, A Contribution ta the Critique of Political 
Economy. (New York: Internati ana 1 Pu6li shers. 1970), p. 60-61. 

/ 
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According to Marx, Empiricfsm 1s "thingism" _. it cannat make 

the distinction between mechanical interaction and essential analytic 

relationsh.ps. Einstein would have said the saine thing about time and 

space which are separated on the surface but essentially linked in 

analytic terms .. 

Therefore the analytic structure of society should be the key 

rra polit1cs. 8y the term analyt1c structure is meant any set of theoriz-

" 
, able concepts whose moyements might plausibly be thought to' determine the 

more or less anarchie contingencies of visible political events. Any 
" 

eyent may be tal<en as exemplifying a principle and polltieal events may 

be scientifically understood as reflecting a conflict of hidden prin-

ci pl es whose structure i s of a deep rat i ona l order. Pol itjcal life 

becomes a distorted reflection of underlying tensions that should become 

the new object of study of an advanced science of politics. The analytfc 

structure becomes the detenninant of pol itical proçesses. The analytic 

structure is the new I<ey to political knowledge. The underlying ,struc-

ture is not necessarily the soc; o-economic structure, it is not simply 

somethi ng that stands there passi vely beneath the surface of society, it 

is a d~ic pattern fram which bath the socio-economic structure and the 

visible !!vents are by-products. Marx was tata lly wrong to stop hi s 

research at the fi rst underlying structure he met. he should have gone 

deeper and reached a completely axiomatic type of explanation behind what 
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he perce1ved te be an irreductibl e class struggle. Marx comrnitted the 

errar of maldng h1s basic principle dependent upon empirical circum­

stances and therefore confused himself at a higher level. analytic and 

the empirical structures.*, 

Empir1c1sm is therefore a branch of traditional rather than 

modern science. The very separateness of the facts exists only at the 

phenomenal l evel. not at the structural level which exists beneath the 

facts and determines them. Therefore the process of accumulating facts 

1s a pointless activ1ty in itself since the facts are technical1y 

symptoms of an unseen structure: they do not exist by themselves. 

The illusi.on 1s ta bel1eve that facts ex1st by themselves and 

that mathematics are at best an heuristic instrument that will correl ate 

the facts among themsel ves in proba,bil ity statements. The search for 
, , 

sci ent ifi c 1 aws that will expla in the facts as the cause of other facts 

in an infinite' chain of regressive factors is an impossible task and the 

only way to do science beyond the fluid contlngency of the facts is to 

adopt a new concept of rE'al ity. preci sel y the one developed in modern 

theoretical physics. 

Science explains the occurrence of events by logical necessity 

while empiricism is forced to lmagine unprovahle attr1butes rp.ferring to 
<-

à'rl' lmaginary substance of the facts. Empirlcism does not seek invariant 

principles correctly since it look~ for them among contingent facts. 

*Formal symmetry of action is the explanation of conflict, 
there i s no need to subord i nate thi s . property to phenomenal character­
istlCS as final motives-. 
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C) The Poltt1cal System 

1) Rational Causal1ty 15 Distinct from Ellptr1tll Cau5111ty 

When we reach the idea that present-day po11t1 ca l science 15 

1mplement1ng a rnethod siml1ar to nineteenth century phys1cs. we can ask 

ourselves if' the new parad1gm ereated by theoret1cal p~ys1cs could not 

al'so be app11ed in the domain of the social sciences. Ne do not th1nk of 

borrowfng the laws and mathematical techniques but more s1mply of borrow-

1 ng the new concept of rea' 1 ty and hypothes 15 formu lat 1 on deve 1 oped sa 
. 1 
far in theoret1cal phys1cs'. The greatest tns1ght of the present stage of 

the evolut1on of knowledge (since the 18805) is that if data do not fit 

the \accepted. everyday organ1zat1on of real1ty. then it 15 necessary to 

reorder and reorgani ze the concept of rea lit Y from wh1 ch the data came. 

sa that they do fft ft. do behave mean1ngfully with1n it. Faets that do 

not seem ta correspond ta cOlMlon sense rat10nal1ty. facts that are para­

dox1cal from an empir1cal perspective (for example the non .. add1t1onal1ty 
" 

of the speed of light) or facts that cannot be explafned by prevfous 

changes, in the pre-conditions of an occurrence (or an experiment) lead to 
, 

a situation where the theory eorrespond1ng to these faets transcend the 
r 

format of conventional def1nit1on of real1ty. Most sdent1sts would 
\ 

probably agree that the concept of rea l1ty must only be changed in the 

realm in which the data are not lawful (quantum and relat1v1ty theor1es), 

and kept in the realms in which they are lawful but Einstein offers 

another solution: that .the real1ty perce1ved by human senses 1s only 
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.a particul ar case of a more general real ity that cannot be perceived but 

that can be di scovered analyt i cal y. Between the two real it i es therefore 

rules of corr~spondence are possible. Thus in Einste1n',s real fty where 

,the speed of light 1s a basic constant, the perceived reality is moving 

at low speed where ft conforms to a mechani cal type of rational ity. 

According' ta Einstein, we cannot limit science to the visible "eality 
~~ 

since ft 1s on1y a particular instance of a more fundamental type of 

rational fty. 

"Sinee, however, sense perception on1y gives information of 
this external world or of "phYSical real i,ty" fndirectly, we can 
on1 y grasp the latter 'by speculat ive 'means. It foll ows from 
this that our notions of physical real ity can never he final. 
We must al ways be ready ta change' these notions - that is to 
say, the axiomatic sub-structure of phys1cs - in order to do 
justi ce to perceived facts in the most 1 ogica11 y perfect way. 
Actuallya glance at the deve10pment of physics shows that it 
has undergone far-reaching changes in the course of time. 

The greatest change in the axiomatic sub-structure of 
. physics - in other words, of our conception of the structure 

of real ity - s1nce Newton laid the foundation of theoretical 
phys1cs was brought about by Faraday's' and Clerk Maxwell's 
work on ~ectromagnetic phenomena'"19 . 

The rationale for the introduction of the analytiç method in 

science, therefore. 1S not as much made to compensate the 1 imitations of 

the empirical method as 1t is to offer a larger picture of reality 

within which both the unexpected as well as the expected phenomena do 

make sense acçording to more t;\lnd,arnental laws than the empirical ones. , 

In fact. the 1 aws can even expl ai n empi ri cal 1 aws as a part i cul ar 

application of a larger principle. The advantage of this method is 

19A1bert Einstein, Essays in Science (New York, Philoso .. 
phical Library, 1934), p. 40. 

, 1 

, 



155 

immediately given: it gives a I1lJch enlarged pi cture of scientific 

rat 1 ana li ty and consi ders both except i ona 1 and norma 1 occurrences on an 

equal footing as the autcome of the variation of the same parameters 

within a ge~eral theory. 

In a sense the Einsteinian scient'ific revolution 1s similar to 

the Galilean revolution except that 1t deals w1th the concept of reality 

instead of the solar system. In bath cases the real1ty perceived by 

human senses 1s cons1dered to be incomplete,and rat1anally unjustified. 
j 

Even if earth had been the center of the uni verse, it would n6t have pro-

vi ded for a reason why it was there in the fi rst place. Not only do our 

senses decei ve us but the order they descr1 be i s rather short on rati ona l 

justification for 1ts own existence. It 1s not because
t 

we describe cor­

rectly a visible order that we give a, rational justification for that 

arder. The analytic method 1s trying to compensate both these shortcom­

ings by prov~ng a model of the world based on a rational 10g1c that 

serves as a pre-requisite for the existence of the world we see and that 

serves at the same t1me as a carrectar of 'our lim1te~ sense impressions. 

Analytic science seeks to go beyond sense impression in order 

to give an i!"age of the inner structure of things fn logical terms. In 

that sense it constradicts the "hard ev;dence of facts" and substltutes 

in its place an abstract sub-structure. Let's take an example: a 
'g 

realistic model af a table would destribe all its features 'correctly; ft 

may be built of wood, have a certain shape, weight, colour, etc. etc., 

but this type of evidence would completely overlook the "fact that th;s 

IJ 

v' 
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substance 1s a1so made of molecules, atoms, particles, systems of waves, 

that it corresponds to geometr1cal laws, etc. etc. - in other words ,our ~ 

explanat10n of reality can take two entirely different directions - in 

the first case the table 1s considered as a final datum while in the 

second case it is consi dered as the embodiment of abstract laws that 

differ markedly from the appearance of a substance described empir1cally. 

The empi ri ca 1 order then i s not a fi na 1 order, 1t i s more pree 1 se ly thé 

super-structure of an >'abstract infra-structure. There 1s no reason ta 
\\ 

\_. _ beli eve that empi ri ca l order takes into account the abstract sub-st ruc-
\ 0 

ture of th1ngs since we are dealing here with two different rea11ties and 

two different sets of explanations that can be derived from observation. , 

Of course the empirical thinker will recognize the existence of atoms, 

abstract laws and h1dden variables but' he will ,not recognize them as 

bei n9 of a di fferent arder than' the features ,he sees - in whi ch case he 

1s not' taking full advantage' of the epistemological distinctions intro-

duced by theoret 1 ca 1 ph~s i cs. By overlooking the possibi l ity of an 

abstract rationality controlling the world, he shuts himself from the 

poss;bility of finding a global model for this rationality. At, best he 

will find only 11mited abstract laws. 

2) Making a Distinction ietween Apparent and Abstract Order of 
Polit 1 cs 

These considerations leacl us to two problemsi one methodo­

logical and the second (as far as the social sciences are concerned) 

,.. conceptual. If we accept the possib11ity of a dual nature of rationality 
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(abstract and emp1rical), then how are we going to distinguish between 

the tw01 The dual nature of reality introduced by theoretical phys1cs 

1 eads us to a new concept of the rea 11 ty we. see. The rea li ty we see 1 s 

at the same t1me a symptom of the underly1ng abstract rea l1ty and a ~sk 

of this reality. It 15 a mix of empir1cal and abstract interactions and 

perhaps the concept of interface would he appropriate to descr1be the" 
, 

percefved reality. A sound; for example, 'has a certain tone, force and 

di rect1 on (the doppler effect for example) but it is al so a system of 

waves. How are we go1ng to distinguish hetween the empir1cal and analy­

tic structures of things? Assuming that we are interested in doing so, 

the history of science gives us sorne indications. To cut short two 

things are necessary to make an analytic discovery. First, it takes an 

unsuspected occurrence that contradicts a pr1nciple established empiri-
" 

cally and second, this surprising occurrence is expla1ned as being the 

result of an unseen structure that can he i'solated either by experimental 

procedures (for example Làvoisier destroyed the phlogiston theory between 

1772 and 1777 by showi ng that combustion took someth1 ng from ai r rather 

than adding someth1ng - phlogiston - to air) or by analytic procedures 

(Gall1eo, Einstein) in which the unseen structure (the solar system and 

the spaçe-time continuum) is deduced in logical terms as rendering 

jlJ.stice ta certain odd occurrences on·a result of an organization of 

space more compl ex than one\could observe di rectly. In those cases the 
/ 

1nner structure of the elements 1nvolved in the odd occurences serves as 

a logical explanation that supersedes a pr~viously established empirical 

generalization. 

,J' . 
~ 
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Our second problem 15 conceptual. How are we 901n9 to defjne 

human behav10ur in order to make 1t amenable to analytic theor1zing? Our 

ment~l testing could 1nvolve three components. ..E.:!.!:!!.., in ~n attempt to 

emulate Gall1eo, let us assume for a moment that our belief in the 

creation of a technical society 1s the equivalent of the ear~B as the 

center of un1verse theory. In this case as 'in the case of Ga111eo, the 

world 1s percei ved by us more or less as ranging from a deve10ped center 

(the demor.ratic industrialized countries) to an underdeveloped periphe'ry 

(the develop1ng 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 rational1y why the demo­

cratic lndustrial systems have organized the way they d1d in the first 

place (the concept of evo1ution 1s descriptive rather than structural-

rat\onal) and second, the theory does not explain some very odd occur­

rences a10ng ,the road to modernization like fasciSm, revolutions, 

guerri11as and irrationality under all 1ts form5. Ta say that these 

occurrences are dev1ant cases does not give a why for this deviance. 50 

our hypothesis could be that the implicit bel1ef in an empirical arder 

held by political science 1s based more on the apparent evolution of the 

systems than on a profound eva 1 uat i on of the1 r 1 nner dynami cs. The 

repeated violence experimented all around the world should provide a clue 

as to the l1mits of the, model - after all the modern tehnical society 

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 rap1dly 

modernizing societles such as Iran have erupted lnto revolutign. -

modernization may be more an apparent than a real path. 

If our scepticism 1s correct. then we could expand the argument 

by saying that our very conceptlons of society and man are al so more 

apparent than real. democracy tell s us 1 ittle about the C structural 

dynamics of socfety and even the concept of liman" tells us very little 

about the inner structure of that pill ar - concept of social science. 

Our concepts are much more cultural norms than scientific elements. As 

in the case of the ea rt h as center of the cosmos theory. are we not 

defending a certain val ue system at the expense of deep science? Are we 

not defending an apparent order at the expense of a true. understanding of 

pol1'tical dynamics that would place scientif;c explanation beyond goOO 

and evil? Are we not'defending a social convention. a normative order as 

belng a scientific order? Are we not defending an ideal type 1nstead of 

making deep theorizing? 

Our second el ement would be the f1nding of an unexpected occur-

rence. In fact there ex;st many pol itical surprises around the globe 

" that cannot be explained too easily from the standard modernizing pers­

pective. Pol itical irrational ity is obviously a case ln which we could 

sustain the hypothesis that the observed occurrences cannat be fully 

explained by the existence -of empirical pre-conditions. Fasci sm for 

example ;s 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 

ta> 
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too easy one: what does being crazy mean? Aga;n a moral judgment 

rep 1 aces a rat; ona l-st ructura 1 exp la nat ion. The recent re vo l ut; on ; n 
) 

Iran ;s also a strange occurrence, since the country was moder~izing very 

fast - then how can we 'éxpl ai n such a strange phenomenon as Islam; c 

revolution? And finally how "can we explain the successes of €ol111lun;sm? . -
, 

For a dev1ant form of modernizat1on, let us recognize that it is a 

surprisingly endüring one. We can therefore sustain the idea that the 

po11tical evolution of the world is full of occurrénces that cannot be 

explained by a change in the conditions of action - modern societies l1ke 

the backward ones can also move along a path that has nothing to do with 

the modern;zation theory. 

Our th1rd element is that maybe we should explain the unsuspec­

ted polit;cal developments as' the outcome of unrecogn1zed properties of 

the political structure that have not ITlJch to do with modernfzation. We 

could in fact build a theory within·.wh1ch bath the normal modern society 

and the 1rrat1onal po11tical movement would make sense as a result of a 

s1mple variation in the parameters of unrecognized properties of the sys-' 
. 

tem. Let us suppose for a moment that society 1s an abstract structure 

that can equally push in the di rection of democracy or anything el se. 

Therefore analytic theorizing is not impossible in social 

science prov1ded that we are ready for a moment to make a distinction 

between an apparent arder of ,things and an underlying structure of a 
,>'" 

different nature that would serve as a kind of remote control for the , ~ 

events we see. The task of an analytic pqlitical science would be the 
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unveiling of this abstract infrastructure rendered plausibl.e by the exis­

tence of unexplainable occurrences. The danger here is to ëxplain away 

the unsuspected occurrences 'as the result of one element in the context -

this is a reductionist type of explanation that never solves the prob.1em 

entirely. To explain Nazism for example as the result of the German 

culture is completelY,false. An inquiry into racism during the first 

half of this century would reveal that most developed countries ha d, 

strong racist ideological features that were disc~rded after 1939. The 

explanation can be sought elsewhere. 

To sUllll1arize our argument therefore, we believe that behaviou­

ralism, by focusing attention on the apparent political order, is 

mhconstruct 1 ng the diffi cult Y of expl ai n1 n9 pol Hi cs. The sol ution t as 

offered in more advanced sciences, may reside in the unvelling of an 

abstract sub-structure of the pol iti cal real1ty. 

3) The Di ffi cu l ty of Accept i n~-A. New Type of Rat i ona 1 i ty 

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 it as an undefined core of assump­

tians that may still definJt what is real and true. When new data contra­

dict these beliefs, a basic conflict may develop. There is great diffi­

cult y in recognizing and organizihg the new problems within a paradigm 

that believes that solutions will De found simply by doing a little bit 

more research. In fact the probJem lay at the core of our conception of 
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science as a simple description of a mechanical type of arder. Such an 

arder may just be a mere appearance and we are not 901ng very far by 

ana lyzing 1t. 

The basis of our science goes back sorne centuries when every­

body believed in an orderet:f cosmos made by a rational God. The world was 

therefore rational and the task of science was ta understand the rational 

structure of the universe. All th; ngs were made the same way and there 

was one rationality governing everything •. All phenomena in the world 

could be understood in consistent termS and followed consistent laws 

accessible ta observation. Everythlng from particles to planets and from 

human behavior ta machines could be understood in its terms. Widening 

this simple understanding was the work of science. There was no room for 

" exceptions from the laws of reality. This concept of one rationality was 

" closely associated with the visible behaviour of things. Things c~uld be 

counted, added or subtracted si nce the uni verse was made of a fi ni te 1 i st 
~ 

of things. By quantifying data, a science proved ta be a mature form of 

knowledge. Everything could be seen and touched - what çould not did not 

exist. All things were interacting ,mechanically with events and ca'4.ses 

bei n9 contingent the ones ta the others. The state of the system at 

one moment 1 ed to the state of the system at the next moment - the 

present,events being the causes of the next events. The whole of reality 

became predi ctab 1 e ; f we de~r; bed 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 glant clockwork. 

/ 
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Understanding meant that every occurrence cou1d be visuali,zed or p1ctur~d 

by simple analogy. Inductive' generaHzation was in fact a unhersa1 law 

s1nce there was no difference in rat1onal1ty from one occurrence to , 

myriads of occurrences. nie relat1v1ty of contex~s of "observation, the . ' 

entropy of observed re1at'10nships ocaused by the addition of secondary 
, . 

factors over t1me wére not considered important. T,ypology was not 

different from theory and the 1nner structure of things was identical 

w1th their apparent features. 
, 

It .fi rst became cfear to sc1entists that the assumptions that 

a11 phenomena could be visual1zed and explained' by .m~Chaln;:cal mod~ was 

f1na11y quest10ned by the work of James Clerk Maxwell and the development 

of the concept of field in' phystcs. From a un1verse made of mater1al 

potnts, the phys1cal realtty came to' be represented as continuous fields; 
1 

not mechanically explainable. 
" 

It has not been c1ear1y understood that 

th1 s change meant the full and comp 1ete coll apse of the system of one 
~ 

ration"ality ruling the entire universe. This new understanding however 
-

'has rema1ned curious1y localized in theoret1ca1 physics - in other scien­
'\ -

tific disciplines the belief in one rationality 1s st11l'strong. Aga1nst 
, 

ttÎis belief that everything that 15, 1s real in tltte same sense and 
Î} 

follows consistent laws, 15 p1tted the knowledge that many data cannot be 
p , 

fi tted i nto the same rat i ona l system that descr1 bed 50 well what happened 
-----.. 
in the vi sib1e realm of exper.iment. In modern science the new data point -to the existence of a larger reâlity that JOOst be understood in ~ new 

manner. The pre .. conditions of action ceased~ to ,be the on1y condit1oes of 
,. 

o 
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action ,and new elements were introduced. 8y analogy social behav10ur 

cannot 'be' limited 'ta pre-conditions of action but displays also some 

features that can be attr1buted to the existence of a hidden sub-struc-

ture. This new infrastrutural rationality 1s hawever not easy to be 

observed in soc; al science. 

It is very difficult to accept the fact that there is more than 

'one va li d way ; n whi ch the wor 1 d works and that d1ff erent degrees of 

abstraction are necessary to discover these ways. This shaping of reali­

ty Dy hidden variables is a process that may stand at considerable 

variance from our usual ways of defining reality and society. That there 

may be more than one "rea1" reality is a concept bordering on the impos-
" "-

sible. Nevertheless, very often, if we scientifically follow the data 

and their impl1cations, our older theories must be abandoned. A consis­

tent pursuit of ~ classical science forces a transformation in the very 

peart of that science when we meet new data and problems that do not 
Il 

correspond to our definit'fon of a clockwork rationality. Science today, 

both in physics' and in the social sciences, has brought us to such a 

turni ng pc..i nt. Science becomes effectively anew wh en the search for 

I~first causes" and "forces" supersedes a type of scientific research 

ce.ntered purely on the visible order of things. Each field of science 

s hou 1 d go through simil a r stages ~ Modern sc i ence i s characteri zed by a 

rejectlon- of corrmon senst! explanation and by the Isystematization of 

k nowl edge ; n geometri ca 1 forms. The great di scovery of theoret i ca l 

physics is that everything is lfnked and is therefore amenable to a 
\ 

, , 

, 1 \ 
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global model. There exists a limited continuity between prescientif1c 

knowledge (apparent arder of things) and science (dèep order of things). 

The transition i5 made difficult- by conceptual obstacles which /Illst be 

overcome. 

"-
4) 01.sengag1ng the Two Intertwined Rationallt1es of Polit1cs 

.. 

An understanding may gradually develop among social scien-' 
1 

t1sts that the organization of realfty we are using - that of Western 

IIC0lTJJ10n sense" and 19th-century physics - is not the only on,e possi blet 
\ . 

As ~e begin to comprehend that theoretical physics is using several 
J 

different organizations of reality to deal with different kinds of data, 

we may be tempted ta use one of the constructi ons of reality devised by 
J 

theoretical physics directly as a conceptual scheme. In German political 
• 

science for example, the -concept of a social field .::ttempts directly a 

description of society with the aid of sociograms displaying certain 

relational properties. But in 50 doing. we still miss a major point; 

that the reality we are s~udying is an interface made of abstract and 

empirical reaHty simultaneously. There is no advantage of applying an, 

abstract concept such as the ~ directly on emplrical data - it will 

not lead us to a distinction between the abstract and the empincal 

component of political reality~ Instead we must attèmpt a redefinition 

of political reality as being both the .result Dt abstract and empirical 

forces in an attempt to distinguish the two analyti cally. The model 

proposed in 5uch a case is the,model of the vlsible reality considered as 

( 

-------------------------------------~------
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an interface between two di fferent sets of laws - 1t 1s not a final 

theory~ it is on1ya transition theory that wou1d redefine reality in a 

manner where analyti cal laws could be abstracted from the model. We 

cou1d find an equivalent of this transitory step in what could have been 

the conceptual seheme used by Einstein before he discovered relativity 1n 

19t1S: a universe conceived as a tensor field into which things were 

inertial systems moving along lines provided by non-Ëuclidean geometry. 

Riemanni an geometry'was the model used by El nstel n to comb; ne 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 re1ativity. 

In a similar fashion, it is impossible to attempt analytic theorizing in 

the social sciences without first attempting the definition of an inter­

face II)Odel of the pol itical system. The second part of th; s,, dissertation 

consists precisely of the search for such an interface model thoat should 

serve as a transition between the empi ri ca 1 order we descri be present ly 

and the analytical laws that should exist in the domain of political 

sei ence. 

Analytic explanation is based on 10gical relations rather than 

on initial conditions of action. The emphasis is on the structure, on a 

pattern and on facts as funct i ons of that pattern rather than on facts 

considered as the basis of the~1~t,ional order. The ~~planation is the 
f ~ ~ 

result of a uni fied system. The system is at logi"tal structure rather 

than a system; c typology. Assuming we are looking for (il deep ca63'ê"$or 

events we observe, the model must be refined until an invariant law 

emerges. Causal relations rrust serve as a rule of logie between the 
-1' 

a • - r 
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axioms. Within that perspective the real goal of the political system 
", 

may differ from the apparent goal whi eh is to mai ntain itself. The 

substantive goal' of the system may possibly lead equally to progress or 

catastrophe by the appl1 cation of the same 10g1 c to di fferent patterns of 

ci reumstanees. In that sense there i s np such th; n9 as good or bad 

po1itical system and probably no such thing as collective moral responsi­

bllity - both the pol1tical system and the beha~iour of 1ndividuals would 

react to hi dden eauses that eseape di rect human awareness as wel1 as 
~ 

the; r capaeity to handle such situations. The real test of the political 

system 1s its 'relative capacity to handle an unseen structure that 
l 

determines both the events we see and the politica"l system itself. In 

other'words ftûÎnan beings have verylittle influence on the evolution of 

the political system which obeys laws that are presently beyond reach. 

Dea l1ng with someth1ng abstract and hard to conce; ve, the axi 0-

matie theory will acquire cl special char?cter since its bas1s will 

apparently be less clear than in an empirical theory. 

"Any scientific theory may be conceived of as consisting of an 
uninterpreted, deduetively developed system and on an inte~pre­
tation which confers empi rical import upon the te'rms and 
sentences of the 1 at ter. 11 20 

Howevér, something more must define the terms if they are 

undetermi ned - they wi 11, be def; ned by the l ogi ca 1 val id; ty of the; r 

assumptions. 

20Car1 
Ernp; ricàl Science 

in 
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in the creation of our interface axiomatic conceptual scheme, 

certain concepts must be brought together in a manner form1ng a logical 

pattern from which deductions encompassing a great number of empirical1y 

observable occurrences are possible. The model is made of a combination 

of these assumpt1ons. The question at this point is: where to we start? 

If there arfi! no interface models in the social sciences, the job of 

creating one seems almost impossible. As we have said we are looking,)for 
, 

the inner necessary logic of political occurrences and a possible 

" -
.. starting point fo: our model could be provided by an enlargement of\the 

assumptions of cer~ain polit1cal theories. 8y expand1ng the concepts ~o 
that they seem to fit an 1nner necessity, we obtain a new pieture of the 

political system that could possibly support analyt1c theorizing. Many 
, 

assumpt10ns proposed by already existing theor1es are surprisingly close 

to what we are looking for (a' global logieal model of all interactions 

the polit1cal system) except that our own version of the theory will 

based on a di fferent set of pos ~u 1 ates. 

Conel usion 

:1 

Axiomatic theor,ies bring with them a new paradigm in the social 

sciences. By definiAg observable reality as the by-product of an under-

lying structure, a new conception of the political system, of method and 

of seientific knowledge becomes possible. The axiomati c meth.od 1s more 

than an ordi nary method that wou l d reorder facts accord; n9 to a mode 1. 

( 
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It 1s also a method capable of produc1ng scient1f1c revolutfons. The 

major task of the axiomatic method. being a redefin1t1on of observed 

reality" the method has a parad1gmatic function that has no counterpart 

in the empirical method. Kuhn gave an histor1cal account of scientif1c 

revolutions by describing them as changes in analytic structures -

however. he never expla1ned the mechanism of these changes. 

The concept i on of· po lit 1 ca 1 occurre~ces as bei n 9 def'Ve~ ... trom 
, 

two dimensions of the pol1t1cal system - a rational and an emp1r1cal one 

- const1tutes a scient1f1c revolution. By postulating the existence of 
\ 

!ln underlying necessity amenable ta representatiori, in terms of inv~r1ant 

relations we should be able ta predict occurrences by the 1nterplay of 

this concealed mechani sm with visi bl e empl ri cal factors as observed in 

the polit1cal system. ~e new rationale is that the visible system -

bei ng an end result rather· th an a causa 1 system 1s there on ly .as a 

carrier of visible variables that have a function within the hypothetical 

underlyi ng structure. When the shape and the dynamics of th1s structure 

are discovered with the help ofaxiomatic method, prediction by necessary 

deduct ion wi 11 become poss i b 1 e. 

1 

, , , 



/ 

, .' 

170 

CHAPTER V 

PRE-AXIOMATIC CONCEPTIlAL SCHEMES IN POLITICAL SCIENCE 

Introducti on 

Conditions that have led to the emergence ofaxfomatic theo­

r1z1ng in modern phys1cs do not ex1st to the same éxtent 'in pol1t1cal 

sC(~,ence. In physics the comb1nat1on of new facts (among others the 

Brown1an mot1qo and the non-add1tiona11ty of the speed of l1ght) combinèd 

with the creation of non-Eue1 idean geometrics and the development of - ..... 

vector fields for the study of electro-magnet1c phenomena led to the 

idea that the core of observabl ~ real ity was made up of relational 

patterns that cou1d be understood only in terms of formal logic. Modern 

physics, based as it 1s on R1emannian geodesics and quantic isotopie 

spins is 'In fact a physics of formal properties of speed and formal , 

constituents of atoms. In th1s ana1ytic physics empirical occurrences 

are mediating variables between abstract structures conceived as the 

u1t1mate l,ogical cause of events. The new science is made up of model s 

of. ,reality that consider anthropomorphic and positivist know1edge 

as a .10ca1 adaptation of a more abstract and more coherent form of 

knowl edge. 

In other words the axiomatic method deals with abstraçt 

organization of real1ty in terms specifie ta this organization • 

,r ~ 
.. 

J 
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By so doing the axfomatic theorist claims he can unveil the necessary 
J' 

causes of events in contrast with contingent (and therefore partly 

accidental) causa11ty found in v1sfbl e factors surrounding an occurrence. 

The axiomat1c theorist claims that an empirical approach 1s incapable of 

establishing an infinite regression 1n the factors bearing on visible 

occurrences. Not only because he does not possess enough information. 

not only because the number of variables involvP.d could become consider­

abl e but simply because of the constant interference of secondary factors 

that add for a measure of uncontroll able spuriousnE:ss in any attem,Pt to 
l 

reach essential causal ity by sheer empi rical means. 

'In comparison with modern physics resp.archers, pol itical 

"sc1entists have nat reached the same level of self-consciouness in thgir 

evaluation of thé phenomenal character of visible factors. Despite the 

existence of certain pol1tical events almost unexpl ainabl e 1n empi ri cal 

terms (by definition extreme violence may be termed as unnecessary in 

empirical terms) there has been a general disinterest in trying to 

expl ain these facts as the by-proctuct of farmal patterns of the polit1cal 

real1ty. Anthropomorphi c exp l anat i ons have heen preferred. Rut these 
\ JI ... 

e'~p1anations have to be expla;n~d themselves, to explain odd political 

behaviour by irrationality does not explaln 1rratlonality and therefore \ 

the anus of the burden is snifted one step further. The relative 
./ 

absence of forrhaî model s that c'oul d be fi tted with pol itical occur-

rences excuses up to a certai n extent the 1 ack of effort shawn by the 

social sciences in the direction of building essential formal theories. 
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.Also the underdevelopment of structural analyses that would establ1sh 

invariant rel ati ons between the different structures supporting po11t1cs 

(demographic. economic. technical, cultural and ecological) iS also 

responsible for a lack of theory that would link empirical to formal 

properties '~f the political system. Therefore there has bèen no attempt 

to bul1d a model or a theory of a pre-order of pol Hies sta,rting from a 

recognition of the log1cal limits of existing explanations' in the field. 

The idea of adoptflf such an approach in Political Science may 

came instead from a recognition that modern physics is using a new scien-
, 

, tific method - the axiomatic method - that proposes general hypetheses on 

the structure of reality. If it could be understood that modern physics 

is adopting for itself a version of a general method. 1 therefore 

political scientists could be interested .in knowing if an adaptation of 

this method te the study of pol Hics ;s possible. At this point a review 

of sorne axiomatic pioneer work in the social sciences may help in defin­

;ng the possibilities and the difficulties of such an approach. Before 

revi ewing these conceptua 1 schemes let us def; ne here what could be the 

basic requirementr. of an ax;omatic approdch to polltics. 

1 The case can be put forward that "local" .versions of 
axiomatics have been discovered in mathematics and in modern phys1cs 
before any attempt at proposing the method as a general method of 
i nvest i gat i on cou l d have neen made. 

(! 
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The Focus,: The Logtcal Structure Underly1ng Poltttcs 
, 

As we have seen in prev10us chapters 1t 1 s d1ff1 cult ta d1sen­

gage""'a 1 ogital structure from surround1ng emp1 r1cal factors. It 1s made 

by postulat1ng 1ts existence rather th an observ1ng 1t. The hypothes1s 1s 

that patterns of invariant rel ations exist at the base of -each po11ti~al 

system. Different comb1nat1ons of these irreducible' el ements would 

expla1n the variations observed between different pol ft1cal systems and 

between classes of simllar pol1~1cal occurrences. These patterns are 

dHf1cul t to d1scover s1nce they manifest themsel ves only in the1 r ,:' 

effects.. Thé1r presence may not be clearly man1fest either since th1s 

type of causa,lity can be med1ated through different variables that may 

not have much in conmon at first glance - a sall)e axiomatic cause can be 

respons1ble. for multiple effects. The political system 1s ta be 

conce1ved in "geolog1cal" terms: successive layers of causa11ty are held 

to ex1st under the visible ~mp1r1ca,1 layers. The axiomatic method should 

be abl e to uncover any of those l ayers depend1ng on wh1 ch l evel of 
. 

abst~action 1s determined as strategically impor:tant for a theoretical 

1 explanation of a given outcome. , 

" r 

1 v 
The Structure: A System ~f Essent1al Relations 

By def1n1tion ax1omat1c structures are systems of formal 

relations. These, systems carry thei r own sets of l aws as systems 

( 
( . 



, 

, , 

174 

, 
independently of properties of empir1eal e1ements they tie together. 

Structures are systems of log;c that interpret empirica1 factors as 

funet ions in the abstract structure. The "substance" of the theory . 
becomes far 1ess important than 1ts 10g1c. The theory defines the facts 

accarding ta its own autonomous 10g1c. Real fty 15 canceived in anal ytic 

terms and theori zi ng becomes a research game between campet; ng systems of 

10g1c .that could fit behaviour of tacts. 

A Model of the Nature of Pol1t1cs 

Structures are al so model s. The rel atfonal elements contained 

1n them are to be submitted to a ru1e of formal 10g1c. In an axiQmatic . 
pattern (li ke geometry for exampl e) each el emen't 1 $ conceptuall y a 

complement ta all others. These elements may remain undefined notions 

taken as pastulates. what counts i$ the network of relations that ean be 

buil t between them and from whi ch meani ngful consequences can be deri veel 

for the explanatian of visible occurrences. t 
In other words the axiomatic pol itical scientist would try to 

discover the elements and relations between elements of a dynamic system 
'. 

specifie ta politica~ occurrences. Similar ta the Galilean-Newtanian 

reval ution that transformed astronomy into a$tro~ysics, the axiomatic 
, 

Irevolution in political science would make the discipline capable of 

structural explanation. 
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In the social sciences today sorne model s may serve as a start-

1n9 point for an axiomatic interpretation of polit1cs.~ Few models are 

available among theor1es that profess an ax1omat1c intent and these 

model s tr"y to explai n different aspects of pol it i cs. If the model s were 
J 

, 
fully ax10matized they could possibly lead to the first axiomatic inter-

pretation ·of politics. Each theory, ho~ever, explains the occurrences of 

political phenomena as the result of sorne sets of abstract factors linked 

by a necessary princ11e. ln their capa,city to formulate axiolhatic 

hypotheses~ the theories are of interest. But to the extent they have 

not been shaped ,in final' axiomatic form nor tested properly, these 

theori~s remain- hypothetical conceptual schemes. 

review four of these schemes. 

In th; s chapter we 

G.L.S. Shackle's theory of choice aims at explaining sudden 

political changes as the result of an epistemological problem confronting 
, 

men .living in a modern society. Uncertainty is the root of status quo. 

According to Shackle men are confronted with two impossible choices: the 

fin1te list of choices proposed by the status quo cannot satisfy the 

inflnite desires of men but these infinite desires being of an indefinite 

nature men are afrai d to choose the unkno,wn. The system will therefore 

alternate between periods of routine boredom and periods of catastrophes 

where the repressed but undefined desires will lead to uncontrollable 

developments. The rationale of the theory is 'that each time the visible 

system of mate ri al choi ces seems to be defi ni te ly b 1 ocked and does 

not allow for hope, the system will embark on a catastrophic course. 

\ Q 
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Shackle, nowevet, does not specify further the inner dynamics of the 

- catast rophi c course nor does he offer practical exampl ~s of those changes 

that could have been taken for example from the peasants 1 revol ution in 

n1neteenth-century China or from the emergence of fasci.st movements that .. 
seem to fit what Shackle is trying to explain. 

Paretols ,theory deals w;th cyclical circulation of political 

elites. The principle at work is "One of IIpsychicli correspondence (mean­

ing a wayof evaluating pol Hics) between the population and the el ite. 

This correspondence ;s not conceived <in terms of val ue content but more 
> 

in terms of presentatfon of these values. As progress occurs, there will 
, -, 

be a 1 atent dysfunction occurring between the way of thinking of the 

pop~l ation and the way of thinking of the el ite. This dysttunction will 
1" 

generate an alternative elite embodying the new pattern of cultural 

values. This elite will enter into conflict with the existing el ite 

until it takes power. Like Shackle, however, Pareto does not establish a 

1 ink between ,~hese patterns of thinking (defi ned as " res idues") and 

changes in the configuration of evolving political cultures. If the 

theory was formal i zed we could obtain a mêchani cs of the evol ution of 

pOlit; cal cul tures. 

The foll ow; ng theories do not deal w;th poli ti cal cul ture but 

ratner offer different~'interpretati ons of confl i cting structural 'i~ter­
ests embodied in the political systems. The'field-theory of politics is· 

a theory of domination. The theory embodies postulates that are close' ta 

certain concepts of modern physics. The rational e of the theory is that 



~, 
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, 

decis1ve relations in a ~litical system generate a pattern of tension 

that Jerts sorne kind of abstract - physical 'force - thereby forcing men 

to comply and to adopt values against their best conscious interests. As 
~ 

a quasi -physica l ~heory of conformi sm the theory suggests IDÔre or less 

explic;tly that in each system patterns of relations are subordinated one 
, 

to another in terms of power, of access to resources and in terms of 

capacity- tOI impose val ues. 

The "Marxist theory has been ret'iir'led in an attempt ta explain 

politics as the result of a binding underlying' pattern of relations . ~ ,'" 

among men. The theory !las never been axiomatized but contains a scheme 

that could be amenable to ax;omatic ,re--interpretation. 'The theory is an 
'.t/"~ • 

c 

explanatiolJ of unequal access ta collectively prOduced goods. The 

p ri nci pl e ; s that a phenomena 1 mana gement of the l system does not pay 

attention to structural constraints ... Since phenomenal _management is 

embodied in an incompetent elite and structural co~stra_ints bear only 

on a dependen,.t group, both groups, wi 11 con fl ; ct over the norms' govern; n 9 
c' 

the system. As a logical scheme the theory makE's sense: if the real 

structure of real1ty cannot be known by ordinary) knowledge, th,en any 

political system based on that kind of knawledge ;5 by definition 

i ncompetent w; th rega rd to the contrQl of st ructu ra 1 dynami ~s of 

politics. This severe theory could apply ~ well ta modern conmunist , 

regi,mes. 

( 

, ' 
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A), The Choi ce Network 1 
Elements 

Empirical social science overlooks a dimension of inmense 

importance concealed within visible society: the social system is based 

,in fact on thoughts actual or potentlal, and not things. Social values 

dep ~nd not ooly on judgments of the capacity of society (of pol ities) ta 

satî sfy ilTlllediate need - they rest on. judgments of what other people's 

judgments will be. 2 Not only does an individual's thinking try to 

~get hold of the entire web of material circumstances of the modern world 

that are so complex and appear as a skein of endless passibi l ities. but 

he also speculates as ta his own place"in the entire IIjudgment's network ll 

of the world - what he is to others - including symbol ic others - form 

the ultimate source of behdviour. Thi s thinking process is somewhat 

hectic due to two basic problems of human epistemics: the first ane 

bei ng the ; gnorance of the evo 1 ut i on of others 1 chai ces and the second 

one being the bindlng nature of human choiee. To choose is always to run 

the r;sk of embarking on a binding path leading ta failure. 

The human entity therefore has a "big problem," it is trapped 

in a double-bind process (50 well described by the British anti­

psychiatry school of thought) - there is no posslbility of not choosing 

because not choosi ng is a choi ce and
Q 

on the other hand there i s nCl 

is an interpetation of: G.L.S. Shackle, 
A Cri t i ue of Economi c Doct ri nes { Cambri dge 
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possibility of choice due to the "de facto" ignorance of what will be the 

others ' choice in the forthcoming sequence of time. The human entity is 
\ ' 

th~~efore forced to partic1pate but he never knows where he 1s. The 

basis of sOfial ehoice is therefore epistemic énd strategie at the same 

time •. In order ta find h1s place in a network of human choices, the 

indiv1dual agrees to participate but in order not to be erushed in a 
.. 

binding choice that might be rejected by others, the indivifual needs ta 
/, 

surround himsel f with a logical space of concealment and deception and 

~ersonal power. Social values - the convent1ons about interactions in 

society - represent an "equil ibpium between the logical space of avoidance 

and the logical time of binding choices. But t~ose values will mutate 

constantly according to the possibilities of the social contexte Conven-

t ions then, are not "l aws of nature Il but a tenuous equil i brium between 

co11ective homeostatic systems of avoidance and COlllYlitment. Rot~JSYstems 
"f • 

rest on conjunctural possibil it ies and when one system ceas to, be 

synchroni zed with the other one, there 1s an immense social surpris~~ 
most often a catastrophe. 

./!.\ 

The system of cOlTJTlitment eonstitutes the visibl e aspect of;/--,. 

society, its outward asp~ct, and since all the institutions t the code ~~ 
behaviour, the languages and the thinking processes are impased by the 

visible aspect of society, the natural tendency is to believe that 

nothing el se exists. The system of avoidance that is the other (and 

determining) aspect of society is invisible because it rests on the 

unsolvable problem of having ta choose and 'not being able ta choose. 
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ThiS problem of the irrational origin of human choice is traditionally 

considered as a Psychological or even theological problem. Phi losophy. 

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 on,ly seeking bread and fun 

and prestige, he 1$ also seeking a place in the imponderable network of 
, 

o 
others' choiees - this network obeys conjunctural laws (by hypathesis). 

The visible society therefore has a double function: pragmat i c and 

'epistemic and the combination of the se two functions explains the 

" 
evolution-catastrophic sequence of human systems. Men cannat agree on a 

completely pragmatic program because such a cOlTlllon sense appraach would 

1 eave the epi stemic problem untouched. . In the visi b 1 e soc; et y the 

epistemic prable.m 1s voluntarily ignored, repressed and fargotten - by' 

convention - but it is always there nevertheless. 

All the non-human aspects 'of l He in society refer to the 

existence of the epistemic problem. Choice is blnding and therefore has 
\ 

a ver~ poor t1 not negligible distributive value - love, f~r example, is 

not distributive, we cannat love many people - except metaphorical1y -

hatred, however, 1S the expression of non-cholce and has ~ very high 
~-e:-

distributional value. we can hate a lot of people and aggressive 

behaviour ;s 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-choice. this need ;s permanently menacing the existence of the 

visible society (which rests on choice by convention on interaction 

values) and this need has no "cure" • it is partly a logical propertyof 

space itsel f that imposes upon man. 

Pol iti cal science therefore must in fact study the two aspects 

of society: the "visible structure of conventional cOllJllitment and the 

i nv; sibl e structure of epi stemi c choi ce. The .. interaction of these two 

structures across time should bring us to a thorough understanding of 

social and political dynamics. 

2) Th~ Impact of Epistemic Choice on Society 

In practi ce , the dil elTltla of choi ce for each man is li ved 
o 

throughout social ~\ues and situations.· The metaphysical dimension of 

human thinking is transposed in mundane terms and practical decisions of 

individuals and social institutions are shrouded ln very remote but 

power\ful considerations. The pattern that ensues is extremely difficult 

to i dàntl fy at fi rst 91 ance but woul d be somethi ng approachlng a 

"strategy of values." Every close observer of the political scene knows 

that certain values or principles would never be accepted at a certain 
" " . . ,'~ 

time but would be eagerly accepted at another tlme. The same th; n 9 goes 

for wording certain lssues - there are certaln expressions that may be 

suicidal at certa,in times and innocuous at other times - for no apparent 

reason. The same thlng goes for the use of political symbols: the 

deposed Sha h of ,1 ran was such a negati ve symbo 1 that he was ; nstrumenta 1 

1 

1 

j 
! 
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in br"ngfng about the Pmerfcan hosfage crisi s of 1980 and possib1y al so 

the assassination of Anwar El Sadat in 1981. The structure of episternic 

choi ce determines the modaliti es in' the uses of ~ower. Human bei ngs 

cannot 1 ive in peace, cannot sol ve the prob1 ems of food shortage in the. 

Third Wor1d and cannot abolish unemployment and political '. 
repression 

simply because the political institutions are in fact depengent on the 

structure of epi sternic choice at any given point in time. From an 

ernpi rical point of view the social problems are technical but from an 

ax i omat; c poi nt of vi!!w they are in fact epi stem; c. 

Politics is therefore a process of check and bal ance between 

visible interests of a pradical nature and the invisible interests of 

epistemic cho;ce 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 inmediate observations into "natural laws" -

feel ;n9s are pre-patterned, they do not ex;s{ only as reactions to 

ex'ternal events, even if they appear to proceed like that) 
\ 

1 

, To be free to take sorne course, rather than obey sorne neces-
\ 

sity. ;5 to be confronted with a' number of ri val aval 1 abl e courses. But 

the sarne , s true of other 'men al so and the sequel to tl1e course man takes 

will be shaped in part by the particul ar respective course that they 

take. To be free to ctlOose means that the sequel of thi5 choice cannot 

be known. For the choice is al ways made in a world of choice, and the 

freedorn of men to choose destroys thefr power to know. The structure of 

__ choice must then be pre-reconciled wh;ch brings the existence of societ:Y') 

~ 
j 

• 
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but since the structure of choice 1s subject to a constant turmoi 1 

between the avoi dance of bi ndi ng choi ce and the necessity to choose whi ch 

mi ght impose on the se quel of 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 ; s 

simultaneously a sub-system of decision-making as well as a sub-system 

of organized resistance. The concept of cl ass-struggle wh1ch is central 

to the Marxist theei"y 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 res;sting the 

problem of the structure of choice of thei r epoch. In modern s9ciety, 

the distribution of resistance will take ether avenues - but it is always 

there. The focus of confl i ct between the structure of choice and the 

structure of comnlltment .Itfill vary across time and across political 

systems: the conflict ca~ be economic, cultural, tec.hrvical, demographic, 
J 

etc., etc. Each time the structure of choice is menaced by a social 

function, it will put an ilTlllense pressure on this function which will 

then react by organizing a repressive app"aratus. But repression - if it 

is dysfunctlOnal from an organization point of Vlew - 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'être" 

without the bourgeois - the enemy is always an epistemic enemy, never a 

strict materlal adversary. Men use social functions to vent the;r 
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metaphys i cal fears but again this o is an inv;sibl e process - a 

det,ini'stic pattern based on conjunctural 

escape normal human awareness. 

variations that completely 

Even-mass consumption depend~LOn epistem;c choices: people are 

not simply buying th;ngs, -they buy cultural symbols to which social 

values are tied - the same applies to politics. In each human behaviour 

therefore, there is a patterned irrational behaviour determined by the 

structure of epistemic choice in a given setting. 

From an analytical point of view. there are two possibil ities: 

if the structure of choice and the structu re of visibl e commitment are 

synchron i ze<!. peopl e wi 11 choose the i r al te rnat ive paths of dct i on out of 

a f1nite list imposed by society - people will not even think there can , . 

be anything el se in 1 He than to aspire to a middle-class standing in a 

suburb with all the ritual s of a well-meanïng and bor; n9 conformism. 

Thï s type of behayi our can be understood very well with the use of 

statistics, and pol ;tical dec1sions in such regimes are taken out of 

predictable averages. But if the two structures are not .~ynchronized. 

the probabil; ty of cho; ce becomes i ndefi nabl e because choi ces wi 11 be 

made out of invisible ,considerations. These choices can lead to social 

surprises and ev~n catastrophes. The only manner by which an indefin-

able possibil ity of cho,ice can be treated is by axiomatic treatment. 

This treatment is wel1 exposed by G.L.S. Shackle: 

'. 
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"Axiomat1c treatment of probabil ity as an indefinable 

At the outset, then, we see two kinds of discussion wh1ch. 1n 
both purpuse and procedure, virtually turn their backs on each 
other. One of these is a branch of pure 10gic or pure mathe­
mat 1 cs in wh; ch probabi11ty 1 s an i ndef; nab le. Th; s treatment 
1s prepared, like a geometry or any system of pure reasoning, 
to define (freely or arbitrarily) rel ations amongst otherwise 
undefined elements, to invent propositions connect1ng the 
resul t1ng constructs, and to call these invented propositi ons, 
axioms. From the set ofax1Qms thus created, logical conse­
quences are then deduced. The result i ng st ructure i s not in 
its own nature rel ated to any observed or exper1enced aspect of 
anything outsi~e the minp. It éxists in vacuo in its own ri ght 
of 10gic. When other treatments have provided suggestions as 
to realist1c nature of al probab111ty concept, one of these 
suggestions may, be found perfectly conformabl e to the axioms of 
the pure system, thus serving to anchor that system to sorne 
real cl ass of phenomena. The developed axiomatic system 1s 
then ready-made to exhibit a great array of detailed features 
whi ch will apply ta any subjectmatter to wh; ch a 'probabil ity 1 

of the suggested k1 nd seems appropriate. The axiomat i c treat­
ment does not con cern itsel f with the nature or basi s of any 
concept of probability, but only w1th the elaboration of a 
structure of theorems about an undef!ned entity. Such theorems 
are ta be the logieal consequences of a set ofaxioms , that i s 
to say, of a set of propositions exempted ad hoc From dispute, 
whkh can be freely invented subject only to their being con­
sistent with each other. Something may of course be inferabl e 
from the character of the axioms themselves, about the nature 
of the entity which could serve as their bas1s. But the 
ax1omat1c treatment starts From the axioms. not. from the study 
of human nature, the human predicament, or the observabl e 
structure of the cosmos. Log;c is its on1y test.~3 

What Professor Shacl<l e arri ves at quite correctly is that the 

axiomatic model ;5 obtained by inversely deducting a hidden logical 

prin"ciple determining the visible events. Thi s process of ; n verse 

deduction must refer to an under1ying property of the worl d. In our 

3 . 
G.L.S. Shackl e, op. cit., p. 321. 

, 
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hypothesis the underlying principle determining society 1s the structure 

of cho1ce or more precisely a deterministic pattern of avoidance of 

binding choiees built in the fabric of each social system. 

Profes sor Shackl e goes on ta state: 

"0nl y by the method of studying the abst ract adjuÙments whi ch 
the expectations and beliefs (Of any r.fegree of confl1ct and 
diversity amongst themselves) prevailing at sorne moment would 
1 ead to, given a breathing-space or moratorium ta work out 
their log1cal inter-active consequen~es. and then of imagining, 
sa far as poss'1ble~ the cascade of real events wh1ch must f10w 
from the 1 nevitabl e upset of any such state of rest acefdent­
allyatta1ned. It fs such a meth~d which 1 seek ta designate 
by the term 'kaleidic economies. 11I 

3) The Analysis of Essent1ally Unstable Systems 

The unique is also the produet of universal laws. The unique 

in soc i et y i s a quest i on of momen~ous choi ce. A choi ce of a pol i cy that 
, 

steers the course of events down a road from whi ch there can be no .return 

to any other roads wh; ch were hypotheticall y avai 1 abl e before the choice 

was made.* The crucial ehoice lT,ay bè- a power-train leading to explosive 
" 

consequences. The power of one person to ; nfl uence mil 1 ; ons of others. 

to set fire to their desires ,could not be possible without the existence 
"" 

. of an epistemic dilef1lT1a at the l'oots of human thinking in society. 'The 

crucial choiee simply sanctions the displacement of the choice structure. 

4Ibid ... p. 435. 

*By convention l'le will define 'as an explosive system any system 

whose power will expand viol ently as the result of li successful integra­
tion of highly incompatible soc1al structures. 

" . 
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The anal yt i c method whi ch ari ses from thi s li ne of 'thought is 

different from both the achronic--~general systems analysis and the dia- , 

chroni c growt:h model of moderni zat ion theory. The method lmpl i cit in an 

axiomatic theory is to regard pol itics as subject to sudden landslides of 

readjustments to ne\"1 ephemeral quasf-equil1br;um. in l-/hich varlabl es 

based on expectati on, specul ati ve. hope and conjecture are del icatel y 

stacked in a card-house of momentary immobility. waiting for "the news" 

ta upset everything aga;n and start a new dis-equllibrium phase. Pol;--, 

tics is a specùlation that rests on conflict of expectations. Since 

Shackle h'as not operatlonalized his model however. the scheme remains at 

a pre-axiomatic stage. 

B) The Irrati onality Pattern 

4) Pareto's Focus on Ax10rnatic Theor1z1ng 

Pareto (1848-1923), was firmly convinced of the abstract­

deduct ive natu re of sci ence along the 1 i nes of the founders of modern 

physics. He therefore developed a set of rul es for the use of deductl ve 

method in the social sciences. There were five major rules in h:is 

approach: a) the mutual dependence of any relationship, b) functional 

causal ity instead of empirical causal ity, c) the study of the èonstant 

elements of a social system, not the particular, d) a study of their 

variations in space and itme, el the making of formulae referring to the 

extremely complex dynamics of social reality.S 

Sp, Sorokin, Contemporary Sociological Theories (N.Y., Harper 
Torch Books, 1964), p. 45. 
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He bel ieved· that emptrlcal social science was superficial and 

bound by descr; ptions. incidental factors and hi storical circumstances 

instea'd of paying attention ta logical unifarmities. Even if he com­

mitted the errar of including definitional concepts in his model that 

render it 1mpract1cable, Pareto can be consiQered as h~ving been ahead of 

''his time in his understanding of how an advanced scientific methad could 

be applied to the study of social and political problems. 

Pareto's methodological proposal sare almost identical with 

those c.upheld by noted methodologists of science. His concepts of 

rational causal ity and determinism are very modern and his concept of a 

social system opposing disruptive and integrative forces comes very close 

ta form an axiomatic proposal. He finally paid more attention to the 

social contexts in which the observed ~vents were occurring. Despite all 

these precautions, Pareto did not .understand that an axiomatic model is 

an a priori logical construct that must get ri~ of descriptive concepts 

in order to form an ultimate equation between logical properties. 

Axiomatic understanding is not an explanation but rather an u1timate 

deducti on. If the model incl udes terms that must he ex pl ained by refer­

ence ta the facts, then the model cannat become a sei enti fi c theory 

because the very defi nHion of the, axioms woul d change with ci rcum­

stances. An axiomat i c model is a logical anal ogy that cons i ders a 

particular observation to be a particular case or·a secondary consequence 

of iln abstract l,aw. An axiomatic model is an ultimate model that 

includes all the conditions of variance in the observations as an 

essential deduction from the axiomatic 1 aw, not as a circumstantial 

adaptation of a more general proposition. Pareto made the structure of 

the pol itical system depend upon the structure of el ite attitudes; 
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the error here 1s that the concept "elite att1,tudes" is not axiornatic,* 
, 

it can change w1th circumstances in an unpredictabl~ manner, therefore 
, 

the model does not offer a final equation of the political 'real ity. To 

be correct, Pareto should have invented a meta-concept l inking .attitudes 

with social structures, a meta-concept, the variance of which would have 

been a genera l 1 ~w of the pol i t i ca 1 systems. 

The problem of overcoming empirical concepts in order to attain 

the level of axiomatic theor.i zing demands that the model should be opera­

tionalized'with logic beforeoany reference is made ta ernpirical facts. 

The model should be made on1y 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 acceleration of a falling 

object is absol utely dependent on time independently of the incl ination 

of the fall - for example, the speed of the fall will vary according with 

inclination but the speed in the occurrence constitutes onl,ya secQ9.dary 

feature; the basic axiomatic equation is S ;;:;; t/tl. 

Because he attempted the implementation of an ax iomati é 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 ln deta.il, it becomes qUlte 

cl ear that - though the structural patterni ng of social facts and soc1 al 

relationships formed a part of it - it was, very substàntially, indeed 

*Since it can ~ itself explained by pre-'conditions - an axiom 
should express an irreductibl e property. 

/ 

>1 
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essent1ally, an ana~ysis of the equilibr1um of social relationships in 

terrns of basic, universal, enduring psycho1ogical forces. Far IOOre than 

any of the other great "sys tem-builders," Pa~to's systemati c analys; s of 
," 

1 

. , 

soctety and sod al change was not only one of "collective socio-. 

psycho1ogi cal conditions" (as Durkheim 1 s coul d be sa id ta be )', but al so 

rested upon the stipulatfon of basic psycnological propensities of the \.. 

human m; nd ":Ihi ch ,underl ay all the variet; es of social and cul tura1 

organization in al1 societies. Pareto's chief contribution lay in 

providing s speci fi.call y and exactingly, a' systemat; c accourot of the 

Il psyc ho1ogica1 aspects of society." 
t~\-

Of course the very concept of "psycho1 ogi ca~ force" 
, 

l S not 
, 

really axiomatic since it cannot be expressed wlth a mathematlca1 formula 

- however-. his idea of a hidden principle at work withln human events is 

certainly pre-axiom~tic and capable of suggesting usefu1 avenues in the 

buil'ding of a truly "axiomatic theory of the po1itical system. His focus 

was explicit1y the di~~overy of a 10gical underlying pattern. 
!, 

Though accepting central elements of the "evolutionary" 

perspective from ear1ier theories, Pareto1s central preoccupation and 

emphasis was upon analyzi ng the equil ; brium-di sequil i brium adjustments of 

social systems ln terms of certaln cyclical fluctuatlons; 50 that it is 

fair to say that the overall weight of his theoret;cal approach was 

towards the provision of an apparatus of concepts for the accurate 

analysis of social systems, rather than a focus upon t~ understanding of 

the long-term pattern of social. evolution for its own sake. 



2) The Analysis of the Conditions of Social Equilibr1um 

a} The Model 

FOllowing fram what we have said, Pareto's axiomatic aim was 

very plain, and can be taken as the starting-point - indeed, the basis -

lof his who'le system. Though accepting the evolutionary perspective, and 
o 

other important elements of the nineteenth century, his Qwn preoccupat'ion 

fo·r t.ee development of sociology was the analysis of the eguilibrium 

conditi ons of social systems • 

. This equilibrium was achieved as a result of abstract qualities , 

of the interactions in the system: 

• The model is a variation of st-ructural-functional analysis. 
'. , 

• 'f!1e\pattern of interaction of a multiplicity'. of compo.nents is 
t~Qmanding variable • 

.r- ' 
~ 

• Social change is conceived in terms of a cycle ofequilibrium­
di sequi 1 i br; ume 

• The interna 1 components of the system are more "important than 
the empirical contexte 

• The model of interaction between the el ements of the system is 
mechani ca 1 • 

• The IOOdel is di acrhoni c: equil i br; um and di sequil i bri um are 
t im.?-dep!1ndent vari ab les. 

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 geometrics: the world has become a .' 
" 

world of
lll

relations - rather than a world of "things." 

.... 
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b) The Ep1stemic Problem of,the Social Man 

In our previous section, we discussed the importance of the 
,. 

epistemic dimension for the understanding of social behavîour: since 
, 

menls choîces are made in a world of choices that is never clear to any-

\ 
\ 

body, we assumed that society was a permanent bridge between a structure ~ 

of irrational uncertainty and pragmaFic considerations. Characteristic­

ally enough, Pareto also conceived society's equilibrium as a result of a 

tension between what he c:alled 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, Paretols first step was to make 

what he considered a distinction of the most fundamental importance. It 

was the distinction between- "10gical" and "non-logical" action, and it 

was important because each requi red a di fferent k; nd of ana lysi sand 

unèierstandi ng and employed di st; nctive methods of theori zi ng, and aTso 

because one was far more preponderant in social action than the other. 

"Logical Action," as Pareto deflned it, was almost pu're 

"rational action" (in the calculation of the means-end relationship) with 

the additlon 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 ruch more 

important in determining the evol ution of the social system. 

"Non-logical Action" consisted of all other k\i,nds of human 

action which were rooted in attachment to sentiment or subjecive desire, 

sometimes wihtout a definite orientation to end), sometimes oriented to 

ends wh1ch were vague, diffuse, unattainable, and impossible to estimate 

in terms of logic or experimental test, and which, in 'fact, failed to 

att'àin 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 

lite of societies; they were the chief springs of asplration 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 

growirig consciousness of the significance of this point which was, in 

fact, the reason why Pareto insisted upon this distinction. He"'was very 

definite about"thlS. Having considered certain "theories of society" -

such as rel iglOUS theories, or "Marxlsm" - Pareto wrote: 

" ••• we realized that from the logico-expenmental viewpoint 
they were absolütely lacki ng in preci si on and devoi d of any 
strict accord with the facts. On the other hand, we cOJJld not 
deny their great importance in hlstory and in determiningJ the 
social equilibrium. This realization gave ~trength to an idea 
which had already come to mind and which wt'll 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 twa things 
which are not only quite different fram 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." 6 

It is clear, in this statement~ that Pareto thought of theories 

which supported "non-logical" action in society as belng of great 

importance among the determinants of "social equilibrium" irrespective of 

the; r truth. They possessed power as ideologies. Even 50, Pareto 

emphasized one other point. ~Jhereas, in "1 pg ical actions," it ~"as the 

"1 og ico-experimental method" which tested and demonstrated their truth; 

in "non-logica1" action, it was ~ the theory which was the ground for 

the actions, though this seemed ta be 50. Men held theories as ta why 

they held such-and-such sentiments and performed such-and-such actions, 

but the explanation was ~ in the theories (as they thought) but in the 

irrational propensities masked by these rationalizations. Ideo l ogi es 

were a1ways based on pseudo-log;c. 

c) The Social Structure 

Pareto began his own "theory" of. the social equi 1 ibrium by 

analyzi ng the "theori es" which he found ln society. Distinguishing 

between "logico-experlmental" theories and those WhlCh underlay 

"non-logica1" action, and maintaining a) that these latter were the 

predominating focusses of those powerful motivations which were active in 

6V• Pareto, The Treatise, Saclolog;cal Writlngs, Selected 
and introduced by S.L Finer (N.v •• Pa" Ma" Press, 1966), p. 215-216. 

, \ 
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social equilibirum, and b} that it was their- use not their truth which 

mattered, Pareto then concentrated upon the ana lys i s of these "non 1 ogiça 1 

theori ts. An initial analys;s, he argued. sho\'/ed that 5uch theories 

consi sted of two components: 1) a "constant. instinctive, nonlogical 

element," and 2} a "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 1t provided 

the core-elements of a theory of the operation of "mind in society,1\ 

which he then proceeded to develop. 

In other words, Pareto was establshing a clear distinction 

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 ~';th 

myt hi ca 1 re. son s couc hed ln poe udo - r. ~na 1 te rms • The content s of the 

rationalizations which form the social culture oft.each society have no 

meaning in themselves, what is important is the type of instinctual 

feeling they are trying to 1 justify. According to Pareto, the instinct 
'l. 

was not observable but was nevertheless forming th~ ultimate cause of 

menls actions in society. He considered the instincts (termed "res i:' 
,; 

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 (50 ta 

speak) was different. They were constant, universal and cOlTlllon features 

of men living in society: 

't-') 
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"To cl arify the terms we are us1ng, it should be noted that, 
since sentiments are manifested by res1dues, it will often be 
the case that - for the sake of brevity - we shal1 refer simply 

'to '~esidues. 1 designating thereby al so the sentiments they 
mani fest. When we say that res idues are among the el ements 
which determ1ne thé social equil1brium, th1s statement must he 
transl ated and understood as meaning that 'the sentiments 
manifested by residues are among the elements which have a 
relat10nship of reciprocal determination with the social 
equil1brium. ' Yet this statement also is elliptical and needs 
to be trans1ated in its turne . We must beware of attributing an 
objective existence to residues or even to sentiments. What we 
observe in real ity are human beings whose psychic state 1s 
revealed by what we call sentiments. Our proposition must 
therefore be trartslated in the fo11ow1ng terms: 'The psychic 
states reveal ed by t'he sentiments expressed in resi dues are 
amang the elements which have a relationship of reciprocal 
determination with the social equi1ibrium. ' But even this is 
nat enough if we want ta express oursel ves with the utmost 
precision. What are these 'psychic states l ? They are 
abstractions. What underl ies them? $0 we must say: 'The 
actions of human beings are among the e1ements which have a 
re1ationship of reciprocal determination w1th the social 
equil ibrium.* .among such actions are certain manifestations 
which we tenn "res 1dues" and which are closely correlated wfth 
other act10ns, so that if we know the residues, we may in 
certa i n ci rcumstances know the act ions. Hence we sha 11 say 
that res1dues are among the elements which have a relationship 
of reciproca1 determinat1an with the social equl1 ibrfum.~' 
Derivatfons a1so manifest sentiments. They directly express 
the sentiments corresponding to the residues from which they 
orfginate; indirectly they express sentiments through the 
residues wh1ch 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 seriou~ errors; 
therefore we shall refrai n from doi ng 50 in all cases where any 
doubt about the meaning of a statement is possible."7 

7V• Paretb, ibid., p. 218-219. 

*The axiomatic theory would have been obtaintec! by(combining 
the terms (residues) and the relations (mental-structural) under an 
al gorithm. Not having done 50, the theory remains unachieved. 

~' -
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Pareto was conce1ving the action' of instincts 1n reacting to 

socie'ty as a determining mechan1sm. Accord1ng to him, social feelings 

could "boil" under pressure and eventual1y ~come "steam" at a certain 

degree of heat. However. he did not prov1de for a scale on which the 

observed changing sentiments Vlould have lnd1cated the building up of 

pressure. At a certain point. he thought tQat the psyehological forces 

could erupt like a volcano on the "social scene - but in the absence of a 

model of the' volcano, the whole enterprise remains strlctly pre­

axiomatic. The fact 1s that Pareto never fully decided between the 

def1nition of psychologieal forces as social functions or as anthro­

pologieal attributes. 

Pareto then set out to descr1 b~ six types of inst 1 nets. the 

comMnation of which could explain why certain types of el ites were best 

suited to control certain pol Hical systems than others gi ven the 

conditions for control involved 1n those systems at certain times. lffese 

categori es are. however. st i 11 vague s1 nce they do not possess any 

built-in conceivable parameters that could permit us the possibl11ty of 

conceptuallz1ng that a new equilibrium has genuinely been attained 

between the "'instincts" and the political conjuncture. These instincts 
~ 

are: (residues) 

• The ability to see relations between things. 

• Conservative attachment to onels own thinking scheme. 

• The manifestation of sentiments by activity. 

• The tendency to assoclate with others. 
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• The tendency to protect its individual integrity. 

• Sexual appetite. 

These instincts give birth to four types of social knowledge: 

& The sheer assertion of sentiments as facts. 

• The assertio,n of 'a fact imposed by an authoritative 
souree. 

• The assertion of a fact as enjoying wide popular 
support. 

• The "proof" of a fact by pseudo-rational exp1a­
nations. 

The goa l of soc i et y then i 5 to man i pu l ate the sent i ment 5 of 

people by offerlng them the type of argumentation adapted to a certain 

political situation. 

d) Eguil1br1um Attained by Changing Elites 

In order to analyze the conditions of equilibrium of a total 

5.ociety, Paretp therefore proposed a division of its entire population in 

this two-fold '!fay. First: we should distinguish clearli - in a11 the 

activities of society - between the elite-groups and the larger nonellte. 

These could be regarded as the two significantly different "classes" in 

society. Then, secondly: we should 'make a distinction among the elites 

themselves - distinguishing between the governing (politica1) elite on 

the one hand. and al1 the other specifie elites, who could be grouped 

together as the non-governlng (non-political) elite on the other. 
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There were, then, two outstanding components in Pareto's system 

of socio10g1cal ana1ysis: 1) his schematic analysis of le1ites" and 2) 

his ana1ysis of the psychological forces of society (instincts, 

sentiments, residues and derivations, taking the form of specifie 

composite social facts). The link 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 a11 the compas ite soci al phenomena at' any time, depended cruei a11 y 

upon the nature and change of the el ites. b) that the character and 

qual ities of the el ites was crucially a matter of distribution of a 

certain dominating pattern of residues and derivations among them, and c) 

that the changing equil ibrium-disequil ibrium condition 'of society was 

"centra11y a matter of a circulation among the e1ites ,coup1ed with a 

changing distribution of residues within and among them in ~ccordance 

with changi ng si tuat ions. Thi s conceptual apparatus thus perm1tted a 

systematic analysis of the equilibrium conditions of social systems in 

terms of those components whi ch, accord ing to the focus of hi S own 

hypothesis, Pareto conSlde-red to be the most important. 

These Changing Elite Characteristlcs were Forming a Cycle 

• The mil itary society was 
conservati ve instinctual 
extreme social conformism • 

based on elites having 
tendencies imposing an 

• After a war a new el ite would appear possessing the 
instinct of comb;nation and would enter into conflict 
with the mil1tary el He thus forming a phase of 
disequil ibr;um. 

\. 
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In ather words, the characteristics of .the elites were changing 

according to ci rcumstances thus bringing a perm'anent tensi!,n between the 

established elite and the new elites formed by new circumstances. 

3) A ColTInent on Pa reto 1 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 ta reach the heart of 

social action as a problem separate from the visible structure. In that , 

sense, he was tryi ng very correctly ta unvei 1 the pri nci pl es of a basi c 

social dynamics that would explain change as a predictable cycle within 

the momentum of 1ts own logic~ His original aim, then, was clearly 

simi1ar with the axiomatic perspective. 

A second strong poi nt 1n hi s approach was hi s conception of an 

epistemic problem at the root of social behaviour. He concei ved thi s 

problem as the existence of pre-rational reactions to events that were 

justified by the elaboration of ad hoc rationalizations 'or more complex , 

bel i ef systems. 

A third good point was hlS und~rstandlng 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 ofaxiomatic theorizing in the social sciences. 

a venues can be summed up as fo 11 ows: 

These 
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• There is an underlying dynamics to social change that 
cannot be reduced te empirical considerations about 
rational behaviour. 

• The observation of non-logical behaviour is the best 
symptom of the existence of an underlying mechani sm· 
at work within the visible structure of society. 

(~:. 

• All the interactions in society form a pattern that 
obeys rigid laws and within which the non-109ical 
behaviour is the dominant companent. 

'\ But having posed the problem carrectly did nat lead Pareto to 

an axiomatic theory due to the following errors in the implementation of 

the method: 

• He did not express the non-1ogica' behaviour in terms 
of a speci fic function within, the network of social 
interaction but as a distinct element referring to an 
anthropological property: the instinct. 

• By 50 doing he disp1aced the focus of theorizing from 
an axiomatic logic of the social network which would 
have exp1ained the events by sheèr 10gica1 ,necessity 
to a superficial typology of elites attitudes 
correlated with social change • 

• • The correl ation of el ites,', attitudes with soçial 
changes is just a by-product of the mechani sm he was 
trying to understand, not the mechanism itself. 

Thus Pareto made an error simil ar te the one made by Durkheim 

in his analysis of suicide: instead of conceptualizing the irrational 

behaviour as the ultimate preduct of a necessary function in the logical 
-

network of soclal interactions, he contented himself to correlate the 

existence of non-logical attributes of behaviour with ch~ng;ng contexts. 

By so doing, he could no more exp1ain social change as a necessary 

consequence of an implicit deterministic pattern that wou1d explain 

society as the by-product of the 10gic of the associational network. 

__ ~_ ______ J 
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In other words, he escaped from axiomatic theorizing and "reverted to 

conventional empirical }(lalysis correlating visible attributes of society 
, G:..c.,) 

but not explaining change at the level' of principles. 

His original intention 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 visi bl e structure with the impl ied 

logical determinism of the a~sociational network of society. Pareto does 

not give us a cl ue as to the logic of the interaction network which was 

supposed to be the determining element in the first place. He forgot 

·lJ 
that axiomatic theorizing consists of relational functions within a 

network and nothing el se~ 

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 pol itics. Such a model has 

been developed in psychology with the notion of "Gestal t." The model i5 

still only a conceptual scheme but offers endless possibi1ities. 

1) A Field-Theory of Politics 

Field-theories appeared in the social sciences in 1965 at the 

inspiration of Kurt Lewin and can be conceived as the product of a modern 
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discussion on scientific method in social sciences.8 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 frameworl< is a combination of 

modern physics and Gestalt psychology. The main characteristics of the 

theory are the foll ow; ng: 

1) The field îs a totality of mutually interdependent 
factors • 

. 2) The whole i5 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 
equad ons. 

6) The notions of energy and force designate changes in 
the field. 

7) The nature of the energy of the f; el d cannat be 
specifietl. only calculated. 

The model will expl ain .pol itical structures and events as the 

by-product of 'tensi ons and pol es of tensi ons in the soc; al force-fiel d. 

Thi s express; on will not be symbol ical obut 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 the 
Social Sciences (London, Routledge, 1972). 

1 • 

, .... - " 
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paraphrase Êinstein,\ the field would not be a geographfcal dynamism but' 

r.ather a geodesic one.* 

Therefore the model represents a method to conceptual i ze soci 0-' 

political tensions and, force relations. These force relationships should 

explain everything in soc)iety, including social ideas and variations of 

the pol i ti cal cul tures. The concept of human causal ity is shunned as an 

ancillary phenamenalistic explanation, the concept of individuality is 

not reta i ned 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 reprèsents a total system of 

stress that eventually could be expressed by spatial model s. In pract;ce J> 

the field is the pressure pushing people to conform to a role or to 

surrender to a superior social force or, pro'paganda. The individual sare 

micro-foree-fiel ds that react ta the social macrq, force-field ac~ording 

to exact parameters J the reverse is true: a' personal forcefield. can 

influence the total field dramatically. 

The concepttof field is the closest ta axiomatic theorfzing 

ever ~ttempted ; n the soc; al sc; ences and a review of thi s effort cannot 

be dispensed with. 

2) Assumptions of Field-Theories ,b 

An attempt at establ ishing field-theories in thé' studies of 

human and social problems was first ~evelopect- in psychology within the 

*A space measured by functional vectors ins.tead of traditional 
metri c. 

, . 

\ . 

o 

•• 
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IIGestalt-theory" of behaviour. Then, it has been expanded ta the 50-

eall ed IIsoci al psychology" approach that gave bi rth ta the well-known 

group dynamics approach of Sales, ta the studies on prejudice by Allport 

and 'to the studies on social interactions by Homans and Goffman. The 
~;=~I,\ 

\:orY,,::jas oeen rejected out of sociology due to the success of the 

sfroct'ohl-functi onal theory and it has been 1 eft out of pol itical sci­

ence due to the early dominance of the ~ehavioura' movement and by 

Easton 1 s systems theory. Since the early fifties, the field-theory 

approach ha~ simply vani shed from the scene of soci al scienc,es in all 

eountries êxcept ; n Germany where the tradition has been mai ntained by a 
\ 

fe'w scholars. Two of these schol ars have publ ished their views ln Anglo-

Saxor:l academic circles: Kurt Lewin in the early fifties and more recent-

..f 
ly Harold Mey of Konstanz UniversitY,who published in 1972 a reviewof 

German social and political literatl,Jre on the sUbject.9 It appears , 
that the rationale offered for the return of this type of theorizing in 

the social- sciences partly parall el s the discussion offered 50 far in 

this thesis. 

First Paint: Empi~ical Politieal Science Cannot Theorize 

:7 According to the IIfield theorists," the th~o'ries put,forward 
': 

by the' Behavioural movement (systems theory, structuraJ-functional ism, 

modernization and polit;cal development .. theories, soeialization and 
, J~' 

pol it i cal cul ture theori es as well as group, el He and cl ass theori es) 

'. 

-
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a}'e on1y classification schemes based on phenomenal ideal-types. The 

middle-range and narrow gauge theories are al so classificatory devices -

but based on case studies rather than ideal types these apprpaches 
( 

negl ect causal soci'al determini sm in favour of the pu rposi veness of h!Jman 

action. These approaches ignore the st ruct u ra 1 ba c kground of hum an 

action .and ,stop their inquiry at sorne sort of "motive" for action. 5uch 

an approach does not permit the building of truly scientific model s sin'ce 

the concept of causal determlnism cannot be reconciled with the existence 
\l-

of voluntary arbitrariness. the Behaviouralists escape the problem by 
, 

postulating implicitly the rationality of a hU,man behaviour entirely 

focussed on the search of materi al interest. Pol it i cal Sci ence th en is 

the ideal-type of a society based on conformism and cl assifies as 

"deviants" a11 other pol itical systems th,at are not based on such norms. 

This, type of approach does not explain but reifies a pol itical system 

(wh; en is after a11 only a convention) to the rank of ,a natural 1 aw. 

This interna' descriptive function of F3ehaviouralism sacrifices genuine 

. sci ence for the presentat; on of a sort of casual knowl edge. 

Second Point: Empirical Political Science Cannat Explain Irrational 
Behavi our 

According to fi eld-theorists, many sad al sci ences have 

encountered almast simultaneously the problem of irrationa1 behavio'ur. 

", In economy, the fl uctuations of the market can go to extremes that are 

not expl ai nab1 e by rati o'na,l empi rical means. This recognition led 

!' 

/ 
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economists to the assumption that the science of finance had a dual 

nature. The theory of fi scal efficiency, for example, is bal anced by the 

investigation of psycho' ogical irrationalities in the be~avio~r of the 

taxpayer and in political pDwer-conflicts which have an effect on 

financial policy. Irrational social forces have thus become a problem in 

evaluating the economic process. 

In psychology and in theories of cOfl1'1lunication~ certain 

patterns of speech which impose great powers of coercion on peopl e have 

been found ta be based implicitly on illl1lensely complex patterns of 

reference that were well beyond normal awareness - as if the patterns of 

speech were obeying some principle of power relations transcending the 

individual s in a given context.. Up until now these patterns cannot be 

ex pl ained, just observed • 

. In 50c1010gy, it 1s recognized that the emergence of irrational 

sub-cultures (1 i ke mill enarian lTIovements) or anti-cultures 1 He Nazism 

cannot possibly be tackled with normal empirical objectivity. The 

existence of irrational behaviour has hecome a stumbling block that 

"normal" social. sciences cannot understand. 

Thi rd Poi nt: Empi rical Pol itical Science is Based on an Archaic Method 

"In the physics of the twentieth century there was a shift in 
scientific ernphasis away from the classical mechanics which 
hel d sway du ri n9 the ni neteenth century. Thi 5 , ed to a view­
point which may be characterized as belon9ing to the field­
theory. Together with the quantum physics of Pl and 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 thl rd pill ar of the scient i fic view of 
the atomic age. This new development did not inval idate 
classical mechanics; b'..:t it did relegate it, as a special 
branch of physics of ~oderate importance, to a narrower sphere 
within the more crJmprehensive total picture given by the 
theories of field a'ld relativity. 

Those tendencies 1n the soc; al sciences which strive after 
sei ent i fi c exact itude and do not 5 i mply ut; 1; ze an app roach 
based on hi story and the human ; t i es st; 11 bea r, even today. the / 
unmistakabl e imprint of the ni neteenth-century v1ew of 
nature. u 10 

These views led sorne researchers to the concept of field as a 

supplementary approach ta the normal empirical approach. The concept of 

field means simply this: a totality of mutually coexisting facts obeying 

lawsdistinct fromthe facts involved. In other words, the facts of the 

world do not cumulate but obey new 1 a~/s created by the; r very inter-

dependence. The fiel d impl i es the notion of tension bet\lleen pol es, a 

tensi on that woul d inf' uence and even determine the observed movements of 
\ 

the facts. Up to the present day, the concept of fi el d in the soci al 

sciences has served mainly in conceptual i zing certain ~feas of tension 

between peopl es and groups. It has become a conceptual scheme for soci al 

conflicts. However, the concept has not been axiomatized yet, at hest 

it is a cOllceptual model still lacking the theorems that would link it 

with socially variabl e exact parameters in order to form a genuine 

theory. It is still an heuristic device only. 

10 
H. Mey, op. cit., p. 9. 
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Society as a whol e can be viewed as a combination of diHerent 

d'ynàmic total1ties, of divisions into segments and fields of tension and 

confl ict. Presently, there is no f1eld-theory deallng with society as a 

WhOl e since the resources avail abl e for el aborating th1s were either 

inadequate or too complexe But a field-theory of the political system 

and of society is probably more possible today than ever before .. l~ithin 

thls new point of view, the "normal u functioning of the political' system 

is only possible if mutua]ly contrary social forces are held in balance 

w1th1n def1nite zones. The visible pçlitical system and its later ~hange 

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 

prio.ri but established by a method of inverse axiomatic deduction). 

/ 

From the enumeration of the various. influences in the first .' 

section of this section, it must al ready be cl ear thac in many cases 
'\ 

field-theory can be thought of as a contrast to the structural or 

1 ogical -rational istic types of theory and ta the extent that th; s 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 wel ~ 

have reached a concept that would permit us a transition fram empirical 

to axiomatic theorizing. 
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3) A Defi nft1 on of the Field The Fiel d in Physi cs 

The Engl ish scientists Faraday (as the pragmatic: experimenter) 

and Maxwell (as his mathematical perfecter), can be taken as the founders 
fi 

of the physical .. field theory, which de~cribes the distribution of energy 

in empty space in the modern sense. Faraday discovered the 1 ines of the 

magnetic field, the curved path of which, amongst other things, led him 

ta conlcude that the medium between the startfng- and finishing-points of 

force, the two pales, must ;sel'f have qualities which contradicted the 

assumption of a timeless and rectilinear communication of force at a 

distance, as was then advanced by physic;sts of the so-ca11 ed "conti­

nenta l schoo 1 ~ fi 

The idea that space in between observable "sol id" bodies might 

itsel f possess propert;e~, was epoch-making. And it, is amusing to note 

that the much-despi sed ether-theori es of space, to wh; ch 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 nonsens1cal as 

was at first bel1eved.* 

It is purely a matter of terminology what name one employs 

today to descri be the energy distr; buted in space. 

liA field in mathematical physics 1s generally taken to be a 
region of space,in which each point (with possibly isolated 
except ions) i s characteri zed by some quant ity or quant it i es 
whi ch are functi ons of tl-te spa ce co-ordinates and of time. the 
nature of quantities depending on the phys; cal theory in which 
they o~cur. The propert1es of the fiel d are described by 

~ , 
*ln modern physics the concept of material substance has been 

slowly replaced by that of a 109ical structur:e - empirical facts have 
a1so seen their status shrink from that of autonomous entities ta mere 
sY")ptoms of the 1 agi cal structure. 
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partial differential equations in which these' co-ordinates are 
dJependent 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." 11 

The concept of fiel d is better than mechanics si nce it Il\eans 

that energy can be cOl11Tlunicated through variati ons in abstract space 

propert:es. The question as to whether a field is a specifie energy or 

an axiomatic formula is still open to debate. The field appears as an 

interveni'ng variable between visible facts - this intervening variahle 

can become the cause 0'1 lents in the factual worl d. 

The Fiel d in Pol ities 

Before attempting to build a field-theory of politics, a 

definition of the field as a conceptual scheme 1s necessary. Here, 1 

would like to discuss sorne general characteristics \'/hich presumably 

descrfbe any field simply by virtue of of its being constituted as a 

field. 

1) Th.e field is not a static phenomenon but cons; sts of 

patterned processes representing systems of organized energy which are in 

motion rel ative ta one another. 

2) In spite of the continual mati on and change, the pattern of 
, 

transactions among the various systems composing the field ha!; a basic 

11 H. Me y, .QI!. c it " 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 observe<! along a 

temporal dimension, it appears as a function. In other words, the 

distinction between a structure in the field and a function in the field 

is not absolute but, rather, is relative to the position of t~e observer. "­

The term pattern ;s inclusive of both structure and function. 

3) The fi'el d is a four~dimens; onal cont i nuum. "lhether pro-

cesses are pi ctured as patterned along a spat i al d imensi on or along a 
'. 

temporal dimension depends on the position 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 
J 

dependence makes it theoretical1y impossible to isolate and observe 

transactions among adjacent parts of the field while ignoring the .. 
reverberat i ng eff,ect of changes taking pl ace in more remote parts of the 

field as a result of the very processes being observed. In actual fact, 

however, such observ'at ions can be made on is01 ated parts of the fi el d if 

;t is stated that the reverberating effects 1 imit the val idity of the 

observation being made. 

5) The structural-f~ction interdependence of all parts of the 

field makes statements describing dominance or hierarchical relations of 

one part of the field over another essentially meaningless. For example, 

if biological, 'psychological, and cultural events are considered to be 

parts of the field, then such reductive statements as "psychological 

processes are der; ved from bi 01 ogical processes Il or "personal ity i s the 

-
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reflection in the individual of the prevaillng cultural environment" 

become irrelevant.'* Since they are all field phenomena, the particular 

form that each takes will depend upon the reciprocal r~lations among a11 

three\ One cannot be derived from another but must be consldered as 

having spatial and temporal co-existence. 

\ 6) A1though the field ;5 a continuum sa far ,as its dimensions 

are concerned it i s not homogeneous. The energy systems of wh;ch it ;s 

compo5ed are differentiated From' each other as foci or modes of organi za­

tion. The differentiation is discerned by the observer on the basis 

of criteria of integration and maintenance of a "steady state. 1I 
• The 

identity of the foci of organization 1s maintained by integrative 

processes which facil itate energy exchanges among the system foci at 

rates of exchange or equi 1 ibri a which preserve the pattern or order 

withi n the systemo Oefence processes al 50 occur and represent partial 

sacrifices of structure or function within the system foci designed to 

control energy exchanges resulting from strain, confl ict, or incongruence 

which, if unchecked. would lead to disintegration or 10ss of order. 

Insofar as the system foci maintain their integration, they sustain 

boundaries which distinguish one from another t but the boundaries between 

the foci are ill-defined, incomplete and variable. The character of the 

boundary area de'pends upon the degree of arder in the system resul t ing 
~. 

from transactions occurring at any particular time and place. 

*Operational dominance however is a1lowed by the scheme - mean­
ing that any observable factor can become the essential operator for a 
given class of outcomes under certain circum,stances. 
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4) A New Focus: The Network of Relat 1 ons 

IlNormal" rel ationships invol ving the rout ine performance of pre-estab-
" 

11 shed rel at; onshi ps are of no i nterest to the theory ... these can be 

dealt with by empirical statistics and typologies. 

Focussing on rel ationshi ps means al 50 the dismissal of indi vi­

dual purposeful action as a source of expl anation for events. Individual 

behaviour is a fal se basis since it can be decomposed in many el ements -

more determining than human will.* Eve~ so, social events vary in 

different persons and different si tuations that make them recogni zabl e as 

subject to 1 aw. Social events do form in fact a f1eld, that is a 

total ity of co-existing facts possessing its own dynamics and imposing 

upon (and even across) individuals. Individuals are in fact reacting 

perman~ntly to this unseen social force - much more than theyare 

react i n9 to thi ngs. 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 politica1 system - are networks of relations 

between different functions entering mutuall y 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 spat i al model s. The difference, however. with a 

typological model expressing observable relations between different 

*In an axiomatic approach - all phenomena result from a pre­
order that 1s not directly observable. Human will can be seen as a meta­
control occurri ng at ,the end of the pre-order process - it can afffect 
the di s t'ri but ion funct i on of the pre-arder. nothi ng el se. L He a chess 
player, it contals local moves of pawns while respecting the determinism 
of the game. 

1 
1 
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elements' of the system 1s 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 power does exist - not as a qual ity - but as the con­

trol of a fie1d-function through which it can induce 1nner tension in 

other persons. Human rel at,ions of all types. legal, personal,. institu­

tional are in fact stress-systems in which fi eld-functions are involved 
~ c 

despite the fact that the participants are only "instinctively" aware of 

the tensior.. The tension determines their behaviour - but they will 

never understand that. 

Inter-individual tension therefore is induced by the whole 

social field via individual characteristics. Any relationship is sub­

jected to an, invisible ru1e that will automatically (and almost instan­

taneously) establ ish a role-relation and a power-relation between two 

individual s (sometimes above their own preferenc~s of the moment). 

Tension-rel at10nships constitute the 1nner fabric of society ~nd the rea1 

cause of social events. But as long as our social culture discourages 

the bel ief in the existence of any such power-rel ation network, we will 
r' . 

go on conceptual i zing what is really happenin'g through a mist or mora1-

izing deception. On the other hand, personal conflicts and inter-adjust­

ment are 50 ill1Tlensely numerous that in a sense they block our awareness 

of them. We wish 50 hard to get rid of these tensions that we .are afraid 

ta discover that it is a provable law. Tension, however, is probably the 

foundation of the social system. operating indpendently of it. Everyone 

is' determined by the field - not absol utely - but rel atively; the field 

does not prevent a person from taking a decision, but the impact of this 
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decisi on on social events will be determined by th~ soctal fi eld in a 

very ri gorous manner. It i5 a relativistic determ1nsim by hypothesis. 

; 

5) Impact of the Fi el d on Soc1 et y 

Most of the conceivable impact of the field on social 

behaviour is probably mediated through the soci,al role. Not on1y ;s the 

social role the source of an empirical function in society that 1s 

-
amenable ta empirical analysis but it is also the locus of power in 

society. A role crea tes tension in others and the higher the rank of the 

individual, the greater the tension he will generate in others. The 

ax10matic explanation of th1s tension 1s impossible at the moment since 

it rests apparently on a social convention about the importance of 

certain roles~ but the problem could be more complex th an that. For the 

moment, it is enough ta understand that the social role and the social 

tension are closely related. The role generates tension empirically and 

the ax;omatic 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 corrmands and controls 

the observal?-l e behaviour in a hypothetical precise pattern. The probl em 

i s, of course, to d iscover th; s patte rn as well as the empi ri cal 

parameters that woul d permit us to establ ish a causal determinism of 

events in society. 

The equilibrium or disequilibrium of the system would no longer 
. 

be the dlrect resul t of frustrated or ful fill ed objecti ve interests as it 

is with systems analysis but would depend entirely on the evolution of 
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field dynamics within a given conjuncture. The whole theory rests on the 

theory that the field is not only a metaphor but on the con~rary that it 

rea 11y ex i sts. 

If the field does really exist, therefore it can trigger the 

occurrence of events for "'0 other reason than it is a functi on of li fe in 

society. Certain ideas~ for example, can generate considerable impa~t 

for no apparent reason - rumours are al so indicators of the presence of a 

social tension. These soci a l tensi ons 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 knowl\} in social psychology, but howare 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 in' such a manner as to get hol d of 

the indi~iduals who belong to that group? The structure of any group is 

also a rather conflictual affair following a precise pattern - all facts • 
suggesti ng the presence of a dynamic fi eld to whi ch the members of the 

group react and adapt themsel ves. 

The fact that the most ridiculous opinions of a group can 

become norms is a rather intri gui ng affa H too. 

In other words. the visible logic of a pol itical system telllS 

us little about its real occurrence or about the structure of pol itical 
s~ 

\ /'~ . 
reality. The field as an underlying strtkture i5 a new manner of 

defining relations between pOlitical factors. It implies the existence 

of autonomous l aws carryi ng thei r own wei ght on the rel at ions between 

observabl es. But the terms of these relati ons and the combinati on of 

these terms with the relations have not been axiomatized yet. 
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D) A Note on Marx1sm 

Instead of fi nding a mea su rabl e theorem connectfng hi s two 

basic variables (economy and society) in an invariànt factual inter­

dependence, Marx chose anather sol ut ion by substi tuting ~ ~Çlrldv ;ew to 
, , 

what should have been a logical equation. Dialectical material ism and 

the historical opposition of the superstructure to the infrastructure i~ 

nonmeasurabl e. It is so "irrmense an hypothes i s that the -whol e worl d can 

be included in this philosophy without providing for a logical "Why" to 

anything that happens. It becomes a redundant ideal-type that defines 

everything and explains noth~ng.* 

One of the reasons for th; s fail ure of Marx;sm 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 ;5 by itself encyclopaedic rather than functional. 

And this is ·one of the greatest difficulties in axioma~ic theorizing in 

the soc; al sciences: the al ready known var; abl es of the social system 

that could be amenable to logîcal relationships are at the same time ver,! 

complex and vague. Pi very rigid preparatory process must be undertaken 

before we can attempt logical ax;omatic theorizing. 

Neve,rtheless, Marx (despite the political reality that today 

bears his name) should be recognized as the first man who really tried to 

*ln our perspective. Marxism is the correct description of 
the syndrome of the permanent opposition between the cl usters' of rol es 1\s 

\, it appeared at the beginning of the IndustriaL Revolution. I-Iowever, Marx 
',succeeded onl y in descri bi n9 correctly a syndrome, he never succeejed in 
formulating an ax;omatic theory starting From his observations - on the 
contrary he reified the syndrome t,O the rank of a natural law that could 
bè generalized empirically. Marx remained a victim of 19th century 
inductive method, he did not understand that he was unveil ing a syndrome 
pointing ta the existence of an implicit âbstract determinism - distinct" 
from the syndrome. By confusing the synd rome wi th ax iomatlC causal ity Ile 
is the Kepler of social science - not its GalileQ. 
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ask the ri ght fundamental questions about' the impl i cit dynamics of the 

social system and thi s was a stroke of geni us: the dynami cs of the 

social system is a 10gical infrastructure rather than the result of a set 
rt' 

of random human reactions. 

Marx was making a "distinction between the infrastructure of 

sàciety12 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 adynamies that differed from the 
" 

visible part of economy. If from the visible pOint of view economy was 

nothing el se than exchange of goods and val ues according to accounting 

conventions, from a deeper perspective it was an unseen pC1wer structure 

that served as a basis for an 01 igarchy. According to him this 01 igarcb­

i ca l proces s was not und erstood by the sod al actors -, nei t her by those 

who profite,d from it nor by those who did not profit from it. The dicho-
'1 

tomy between the real functioning of the economy as an 01 igarchical 

stiucture'- and ;1:5 vis'lble counterpart which was apparently based on 

justice a,nd free exchange could explain the functioning of all the 

visible institutions. The 1imited knowledge of visible institutions gave 

them false legitimacy' since objective justice did not go deep enoug~ to 

correct the infrastructura1" injustice conceal ed in the system. What Marx 

meant was that the rea1 power relations in a society are invisible and 

therefore cannot be corrected by a "superstructura1" administratioFl 

incapable of deep analysis. For Marx the visible values of the system 
'" 

wer.e bound to cl ash with the emergence of new val ues he1 d by, those who 

suffered from the system. 

1 ZMarta Hernecker, Les concepts él émentai res du maté ri al i sme 
historique (Bruxelles, Contradictions, 1.974), p. 79-85 • 

, \ 
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Cone 1 us 1 on 

Theories reviewed in this chapter are nct fully axiomati zed. 

Their 10gic i$ not fully articulated and concepts are often close to 

ord·inary concepts instead of being strictly propositional functions 

withi n the theory. Neverthele'ss, to the extent that these theories 

postulate a structural origin for- certain political occurrences in a 

manner amenable to logi~al propositions they constitute pre-axiomatic 
" 

concept~al schemes. In these schemes the origin of certain political 

ocèurrences is not visible, the reason why they occur and the degree to 

whi ch they occur de pend on shifts happeni ng in an underlyi n9 structure. 

Those'shifts are not accidental, th-ey correspond to laws of these 

structures. Basically these theories try to explain three basic prob1ems 

of the pol itical system. These problems refer implicitly to the 

exi stence of some type of dynami sm that escapes attent i on of pol it i ca 1 

àètors (leaders and cit; zens). The strategy of interacti on between 

political actors corresponds to a pre-ordained strategy of the 
/ 

structures. Human behaviour becomes a mediating variable between 

structures interactin~ as autonomous systems. 

Theori es rev; ewed po; nt to the ex i stence of three st ructu ra l 

problems of the politièal system • 
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Problem 1: Pattern of OpPOSitiO~ 

Opposition in a pol itical system dees not occur "at random. It 

ferms a ,pattern. This pattern is in fact responsible for the maintenance 

of opposition in the system 'irrespective of the material gains involved. 

Visible polit;cal opposition is therefore the symptom, of an Underlyin~ 

principle of opposition. In ether \'lords pol1tical opposition ;s struc­

tura lin character, i t cannot be reduced (except tempera ri ly) by actors 1 

cooperative behaviour. The logic of this opposition is explained by 

different principles. For G.L.S. Shackle the principle of opposition is 
,,-

chronic uncertainty. Opposition is latent. People are united by fear, 

they accept a minimal conventional nor::mative system by fear of being 

alienated in the search fer an undefinable gain. So opposition is w;thin 

as well as between political actors - it is an opposition between two 

sets of equally undesirabl,e alternatives: stagnation and chaos. Opposi-

tion has an intellectual origin, it cornes from ignorance of what other 
r-

people think and ignorance of the next phase of the sequence of inter-

action between indlviduals. Ignorance;5 then institutionalized in, a 

status"quo rout,ine wher'~-cooperation and oppo'sition between individuals 

will be reduced by normative rules of interaction between individuals. 

Opposition is therefore the pillar of the system and the "raison d'être" 

of the institutionalization process. O'pposition will occur precisely 

over the instituti'bnalization process to the 'extent that this process 

will be made against a group that symbolizes an unknown sequence of 

, ' 
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binding choîces. Therefore political opposition has an epistemological 

root that cannot be reduced f.xcept by institut i ona 1 i zi n9 defence mechan­

i sms. 

D~reto ~Àplains opposition as the result of irreductible 

patterns of thi nking that confli ct with each other. These~ patterns 

(residues) emerge according to evolution of political junctures and 

conflict with each other as a result of a psychological determinism. 

ln the field-theory, opposition is conceived as poles in a 

tensor field. The "raison d'être ll of opposition in structural terms is 

precisely the maintenance of the political field. Implicit in the theory 

is that oPPosition between groups land institutioJs in a society is inter­

twi ned wi th the exi stence of a p~ 1 i t i ca 1 force-fi el d from ,whi ch groups 

can derive sorne form of energy. The distribution of opposition in a 

system would be a function of already existing distribution of energy. 

For Marx, oppositi on occurs between an incompetent el ite and a 

mass of dependent citizens affectred by problems of a junctural nature 

that do not find their way in the elite's Weltanschauung. 

Example 

The existence of a rationality of opposition is well illus­

, trated by Mlchel Crozier
t 

in his book 1 Le phénomène bureauèratique. 13 

13Mlchel Crozier, Le phénomène bureaucratique (Pans, Albin 
Michel, 1966) 

/ 
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The author describes a process by which groups of workers will decrease 

their productivity' and will combat any administrative measure intended ta 

stop this trend. This resistance in the performance of an eGonomic role 
\ 

is made for a reason that is not immediately apparent. In fact it 

appears that decreasing productivity occurs in areas where 'co al itions of 

workers have a monopoly over a precise funct;on. This strategy aims at 

forci n9 correl ated economic and management structures on the defensi ve by 

mak i ng thei r pa rt; ci pat; on in the economi c process dependent on a st ruc-

ture that institut; on al izes obnoxiousness as a weapon. Th; s process is 

only remotely connected with econ~mic benefit - in fact substant';ve 

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-

tian. This 'power gain corresponds to the degree it forces economic 

organization to comply. The reason for this behaviour would be in an 

unseen ratjonal ity of power. 

" If we &ombine what th~ories sayon the origin of opposition we 

do not have a fully axiomatized theory but at least we may obtaiO' classes 

of concepts from which further theories could be made. Opposition would 

originate in: 

social aggregates that are co-terminous ln the result of 
thelr action but opposed in the process by which they get 
there; 

th1s opposition on the means would support mental schemes 
irrl"ductible to one another; 

these mental schemes are shut one to another because they 
are based on different epistemologies; 

, " 
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- th1s double opposition - pragma"t1c and epistemological 
generates a tension fn the po11t1cal system that forces 
the whole system to subordinate 1tself to th1s tension. 

What rema1ns to be discovered 1s the exact configuration of 

thfs opposition mechan1sm and how variations of 1ts elements could 

correspond to an axiomat1c al gor1thm. Theorems and parameters of the 

theory could then be checked on several systems as dfsplay1ng different 

variations of th1s basic mechan1sm • 

... 
Problem 2: Direction of Attitudes 

Theor1 es rev1ewed 50 far cons 1 der att i tudes as patterns of 

evaluations embodying rationalfties that are structural in origine The 

pro~em of attitudes here d1ffers trom the contents of these attitudes. 

It 1 fnks the character or the eval uation they propose to an underlying 

prfnci pl e tr'ansforming the judgement into a polit ical force. Attitudes 

are therefore ratfonal1zat1ons or pre-ordained judgements cast in the 

structures. Even subjective judgment 1s not free - ft i5 determined by 

the rol e of the po11t1cal actor and by hi s position in a power structure 

at any given point in t1me. Subjective think1ng as a global procedure of 

rational izat10n masks the structural origin of opposition between 
~. 

individuals while mobillzlng them on an opposition course largely for , 

symbol i c reasons. The serious character of pol it i cal opposition does not 

lie in the reasons g1ven for opposit1on but 1n the structural reasons 

why those reasons are utterertt ltudes dO. form formal patterns. or 
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micro-ideologies for each competing gr.oup in the system. These micro-

ideologies are of interest only in the;r formal concept - that 1s to the 
v 

extent they reveal the direction and intensity of their opposition in a 

networ"k of competing groups. Attitudes are therefore nothing more than 

an opposition function. 

Attitudes as symptoms of opposition are explained differently 

by the theories. For Shackle attitudes are determined by their place in 

the stoch!lstic pattern - finite versus u~definable choice. Attitudes 

deal ing with fi nite val ues seek to preserve">-the statlJs quo (which cl assi-

fi ed l eft i st groups as conservat ives by the fact they agree on the terms 

of the system'" even if they don't agree on the distribution of the 

terms) whil e attitudes referri ng to val ues not offered hy the system 

constitute the true menace of the system. For Pareto, pol itical val ues 

are rationalizations of pre-existing (and irreductible) psychic states 

reacting to pol itical junctures. In that sense attitudes are mere 

indicators of the presence of changing psychic structures of society. 

For field-theory, ideas are functlons of a tensor-network - the energy 

they generate corresponds ta their strategic position in an ad hoc 

power patter~. 
\ 

Ideas that work are in tune with the movements of the 

fleld in a given juncture while ideas that \'fon't wark have no meaning 

because they do not correspond to an underl yi ng pattern. Ideas and 

val ues are therefore mere symptoms of an underl yi n9 pattern 'of stress 

that f1 uctuates with j unctu res. For Marx, ideas are either pheno-

menal rational izations .. of structural probl ems or scientific theories. 
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Human betngs are functional ignorants, the l1m1ts of the1r senses prevent 
\ 

them from understand1ng the l1mits of social organi zation and they 

Just Hy prob 1 ems 1 n moral terms rather th an understand ing the1 r st ruc-
,) 

tura l or1g1n. /' 

Corroboration of the structural or1gin of po11t1cal att1tudes 

is prov1ded for by sociology of knowledge and 1n part1cular by Karl 

~1annhe1m's thes1s on orig1n of ideolog1es. 14 In h1s thes1s the 

author recogn1 zes that di fferent meanings are attri buted to simil ar 

descriptions of real1ty and pol1t1cs depend1ng on the structural 

background of those who express att itudes. The ori gin of the difference 

l1es in the group of reference to which each 1ndividual belongs 

sociologically. Groups fn competition will define real ity according ta 

their interests. This happens at two level s - an irrmediate level where 
, 

interests are presented as facts and a universal level where 1ntf!'rests 

are expressed by a major philosoph1cal system. S1 nce knowl edge 1 s 

dependent on a phenomenal method, 1t cannot be tested by a neutral method 

but 1s tested by the assumption of eaeh group. Politieal Opposition 

based on irreduclble' interest structures 1s therefore complemented by 

confl icting interprehtions of real ity based on eonvenient assumptions 

about knowledge. The superficial nature of this knowledge guarantees two 

thfngs - that the structured cause of the conflict 1s 19nored and that 

each of the opposing part1es is convinced of 1t5 own rights. Ignorance , 

1s therefore a function of the underly1ng structure of pol itics. 

14Kar1 Mannheim, Ideology and Utop1a (London, Routledge 
and Kegan Paul, 1954). . . 

,-
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Problem 3: Inert1a and Po11t1cal Change 

A th1 rd major probl em addressed by the theor1es 1s the 1nert1a 

of po11t1cal structures or e11tes opposed to po11t1cal and social change. 

Th1s problem 15 usually interpreted by the tradit10nal concept of object­
"\ ~\ 

ive interests that have to be preserved by archa1-t institutions at t1mes 

of reform or revolut10n. This approach. however. may not explain every-

th1ng since declining elites may cling to power des pite untenable posi­

tions 1n terms of changing power configuration and untenable pos1t10ns 

1n terms of the1r capac1ty to susta1n economic gro\'lth. The hypothesis 

therefore 1s that some kind of inertial structure is respons1ble for 

the inertia of de cl if~ing el ite~., This structure by def1n1t~on escapes 

awareness of the concerned elites even 1 f they may be ready to recog-

nize the difficulty of their situation in strict common sense terms. 

Accord1ng to theories reviewed in this chapter therefore we may postulate 
• 

that the mechanism of pol,itical change. 1s structural in character and 

functions\despite the relative capabllity of any one such elite to stay 

in power by conscious objective moves. G.l.S. Shackle's theory of 

uncertainty postul ates (although 1mpl icitly) that po11tical actors will 

11mit the1r behav10ur to a f1nite l1st of choices offered by the system 

for as long as this list has apparently not been exhausted. The fear of 

alternat 1 ves cornes from the imposs 1 bll i ty to control the sequence of 

choi ces requi red by mobi11 zat ion around choi ces that are not def1 ned by 

the system and that can lead by def1n1t1on to any kind of outcome. 
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Therefore only those groups in sôciety which have absol utely no hope of 

gain under a list of ehoiees offered by the, system will mobilize. 

Aeeording to Shaekle this type of mobilization is most likely ta lead to 

chaos as a transition phase towards a new system offering a new finite 

list of choiees under whieh a new routine will e'merge. This theory would 

therefore ex pl al n res i stance ta change as a consequence of an epi stemo-

1091eal problem specifie to life in society - old elites are not equipped 

intellectually to redefine a new social convention and vii l l therefore 

drown with their dysfunctional assumptions about their changing political 

system. This characteristic can be verified in most revolutlonary 

sequences where the "desertion of intel1ectuals" 15 is a function of 

this type of change. 

Pareto explains pol,iticill ,change ln a similàr manner. For him 
.;: 

"residues" or psychic a9gregations of values emerge as a result of struc-

tural changes. Resi dues are embodied ln el ites that depend on them. 

When residues are in açcordance with a particular configuration of 

soc1ety. 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. Eventual1y the new elite will 

replace the former one. Contrary to Shackle who sees change as resulting 

from a transitlon stage of chaos. Pareto concelves the new system as pre-

ordained in the residues resulting from structural change. Neither one 

I5erane 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 ~"ith actual examples in an attempt to formalize 

their concepts with more preci,sion. 

Field-theory offers a new perspective on ;nertia at times of 

change. The rat; onal e of the theory as al eady expressed ;,s that systems 

of relations between individual sand facts and ideas in, society form 

invariant patterns of tension and energy depending on where the group is 

located 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 relationa,l network 

of the system to its own advantage partly independently of the objective 

gain involved among competing groups. Dominance, control of ideas and 

be~aviour and even occurrences de pend therefore on quasi -physi cal proper-

ties of patterns of political relations. A fading elite would simply be 
. 

one that does not control anymore a °sufficient amount of decisive rela-

tions to maintain its energy. Implicit in the theory is the fact that 

power configuration lies in relations - the visible institutions operate 

successfully to the extent they correspond to clusters of decisive 

relations when they do not, they become empty shells and are eliminated. 

Despite the fact that the theory does not def; ne cl early the pol iti çal 

conditions of patterns of relations it is able to suggest a conception 

of political power that depends on a system of invarlant relatlons. 

, 
( 
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Al so of interest is the concept that the system is capabl e of imposing 

norms, ideas and rul es by vi rtue of an abstract pattern of force sur-

rounding the dominant pattern. This quasi-physical propertyof politics 

'could explain why large quantit;es of people submit ta numerically infer-

i or el i tes - even before those el ites can control mil Hary and pol i ce , 

forces. The idea that the pol itical system operates wlthln a power-field 

gen~rated by systems of relations ;s an interesting hypothesis. 

Finally the Marxist theory expl ains global changes in the 

political system as a result of an adaptation of economic relations ta 

new methods of production. Each time a dominant elite will define the 
, 

rules of the system in a manner that will guarantee unequal dccess ta 

collectively produced goods. Formal equal ity does not affect structural 

inequal ity which means that even equal itarian regimes are 01 igarchical in 

their functioning. The theory does 'not, however, address itself to a 

number of probl ems - if human knowl edge ; s phenomenal in character and 

the structure of the system escapes irmJediate 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;s a rudimentary axiomatlc conceptual scheme. 

Al though postul at; ng correctly that the dynamics of any vlsi bl e system 

does not lie in visibl'e organization but in an underlying necessary 

pattern, this pattern 1S defined in terms of visible orjlanization which 

blurs the necessary dlstinctlon that must be maintained in an axiomatic 
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theory between analytic causal ity and empi rical causal ity. The mechan-

i stic character of the theory is no more apparent than in its expl anation 

of pol itical change. Here Marx i s confus; ng the I, ab stract necessary 

structure with the visible one. 

Aga; n ci rcumstanti al 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 exampl es that could be fi tted with any one of 

the four theories revie\'Ied here. The J!merican Civil War would provide 

some evidence in favour of a Marxist interpretation of pol itics as based 

on different methods of production. The French Revolution of 1789 would 

provide for an illustration of the field-theory by a description of the 

impoverishment of the types of felations surrounding the French aristo-

cracy. This el ite became in fact a hollow shell. The peasant uprisings 
o 

in nineteenth-century China would confirm Shackle's hypothesis that 

mobilization occurs (1) only when the finite list of choices proposed by 
t 

a system offers absolutely no hope to a particular group of individuals 

(demographic presure rendering property of 'land unavallable for large 
< ' .. 

quantities of peasants) and (2) results in ehaos in the pursuit of ~; 

undefined ehoices (peasant ·revolts were strictly anarchie in character) 

and finally changes in economic structure of England could be lnterpreted 

withi n the conceptual framework proposed by Pareto as a change of 

16Sarrington Moorre, Jr., The social ori1ins of dictator­
democrac: Lord and Peasant in the makl n 0 the modern worl d 
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residues embodied in a new 'el ite as a result of ne~ expectations offer'ed ' 

by industrial-type organization of agriculture. 

Therefore pre-axiomatic conceptual schemes are of interest 

because they postul ate the existence of a logic of the pol itical struc­

tures thàt differs from 'the visi bl e organ i zati on of soci et y and tpat ex-

--plains certain features of the pol itical system that cannot be explained 

as a result of the rational pursuit of objectfves by political actors. 

The logie of this underlying structure would explain pol iti-cal opposi"­

tion s the direction of political attitudes and inertia'at times. of poli­

tical change by virtl!e of an underlying dynamics of the pol itical system 

that cannot be observed di rectly. Theor; es revi ewed here postul ate that 

these structures are to be concei ved as embodying a speci fic logic that 

cannot be derived from inductive ~nalysis but instead has to be derived 

from proper-t i es of these st'ructures concei ved in ax iomat i c terms. 
- . 

The abstract character of 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-terminol:ls with 'their 

phenomenal counterparts. Rut in Shackle's and Pareto's works, '-\ is not 
~ 

the content of pol itical culture that ;s analyzed l'lut i,t5 logic. In 

field-theoryas in Harxism it 15 not the visible organization of soci.ety '. 

that is analyzed but hypothetical systems .of invari~nt rel ations admit­

tedly conceived to be concealed within the visible structure of the 

political system. Therefore.these theories are axiomatic in intention by 

postul ating the existence of alitonomOu5 formal patterns as .the cause of 

• 
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pol it1cal oCClJrrences; The theories t however. retain a pre-axiomatic 

character due to three limitations: fi.rst, the concepts are insuffici-

'ently axiomatized, they retain tao many analogies with their visible 

counterparts and they are not enough complementary components of a single\ 

logical concept; second, theorems are insufficiently deduced From the 

system ofaxioms t many of the consequences that can be deduced are only 

impl'icit in the theory; and third. the theories are insufficiently test:ed 

0Jl real ity. 

Despite these shortcomings. this pioneer work in an axiomatic-

structural interpretation of pol itics points the way to a new cl a~f 

theories that would make pol, itical events explainabl e in terms of a 
, 

logical pre-arder •. Theorems deduced from this pre-order could explain a 

'wide range of phenomena by sheer logical necess ity of thi s pre-order. In 

facts, this new approach is similar ta the approach used in modern 

physics that makes physical occurrences explainable by their conformity 

to an underlying pattern of abstract rel ations. The difference between 

these pol itical theories and modern physics theories stems from the fact 

that they are not as fully deyeloped. With more axiomatization and more 

test i ng sorne of these theori es coul d probabl y 1 eacK' t,a acceptabl e 

axiomatic formulae in the nct too distant future. Axiomat;c theor;zing 

depends on postulating the ~xistence of purely formal properties of 

reality, in'political science sorne theor;es have attempted to do so and 

from their limited experience it is possible to conclude that this 

approach ta teori zing i s afford~bl e. What i s needed now i s better 

axiamatization 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 demand~ a redefinition of 

causative relationships that entails more. than usual descriptions of 

preei se cases. The modern citizen ;5 trapped in a jungle of norms, 

rules, conflictlng loyalties and goals and is intreasingly forced to 

adopt complex strategies that render h15 behaviour l less and le5s pred1ct­

able in empirleal terms. The new solutions are bound to be more complex , , 

than past ones' and a science based on the 'assumption that future oceur-

rences will be slmple repetitions of observed occurrences lS possibly too 
Q 

optimistle. The ratlOnal model of behaviour currently in use in the 

discipline is too passive to account for the rules of permutatlon of , 

complex choices. Ga~e theory may prove ta be an interesting al ternat l ve. 

It represents abstract symbal ie maps of mult1dimenslOnal phenomena WhlCh 

serve as a basic reference system. When relat10ns between human beil1gs 

and options beeome very complex, only a n-dimensional. abstract, symbolic 

mapping procedure can measure up ta the tasl<. Empl rlcal procedure 1S 

more appropr1ate for uni11near simple relationShips. 

Game theory provides a powerful eonceptual scheme for the 
~ 

analysis of behavlour as a functlon of complex logical choice structures. 

6· , 
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Infonnally, agame may be conceived as a "context of strategie 

; nteract ion" among a set of agents. Each has avai lab1 e alternati ve 

choices of action, the consequences of whleh are a jOlnt funetion ,of the 

choïces of al1 the agents. Un1ike pre-aXlomatlc conceptual schemes the 

theory conS1sts exc1usive1y of propos1tl0nal concepts of a 1091ca1 nature 

thus penmtting a d~scr1ption of behaviour in purely formal terms. The 

theory ïs aX10matie ln the formal sense of the term. Startlng from a 

number of pre-condltions J.lefining the boundaries of contexts of strategie 

interaction (axioms) max1mal decision criteria are deduced (theorems). 

The importance of thlS approach for po1ltica1 science resides 

in the fact that ehoïces are not only the result of rational optlons 

bearing on visible objects but rather constltute a system where outcomes 

are a function of strategie properties of that system. Viewed from this 

perspective the politica1 system entails more than input and feedback. it 

is itself the lnstltutiona1ization of abstract choice patterns. 

A) THE AXIOMATICS OF GAME THEORY 

1) The Forma 1 Cadre 

Game theory lS an aXlomat1c theory. It lS a branch of mathe-

-maties. As a method i t 1 S based on fundamenta l as sert 1 ons 11 n k 1 ng 

certaln terms and certain relations ln' an absolutely exact manner. 

These assertions are not obta1ned by lnfinlte regress ta assertlons 

C·Vl0USlyestablished - they are rather accepted without proof as basic 
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axioms. Other assertions derived from these first ones are the theorems. 

The rationale of the theory i5 that human behaviour is subordlnated to a 

10gital structure of choice. Ch01ce i s no more reduced ta (passi ve and 

natural) terms but becomes a pattern that is lndependent from the subject 

matter of actlon. The rationality of cholce does not lie anymore ln the 

utility of the object of choice but rather in the strateglc value of the 

action of-choosing itself. The approach can be des~ribed as an axiomatic 

theory of the 1091cal structure of human strategy. As in physics where 

theorizing ranges from simple phenomenal occurrences ta unlversal , 

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 withln 

sets comQined with overlapplng functions of sets form the distributive 

1 aw of the theory. Assuming the correspondence between sets of ordinal 

and sets of cardinal el ements, the theory w'i 1J determine the range of 

utility or the range of gain available for pre-ordered sequences of moves 

(or choices). These va 1 ues are best represented by vectors on an X-y 
., 

ordered plane. Compari sons between vectors resulting from dl fferent 

sequences will pennit the d1 scovery of the most strategl C sequence. 

"p C oi':fIespondence between cho1ces of moves and resultlng va lues lS qulte 
1 

complex due to the system of interdependence of the moves. Each move 

brings a transformation of the system that determlnes the value of 

f 011 owi ng moves. 

-
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2) Elements 

" 

The new notlons ère derred from comblnatoncs proper ta 

the subject matter and have l Ht le ta do v/lth any phenomenal descri p-

tion of the polltical system. Game theory unravels mathematlcal 

propertles of human behaviour that can be stated aXlOmatically.\ The 

fundamental value of any game, (the mlnlmax theorem of Von Neumann: 

S :: max ml n 
x y 

relat;onships 

XAY = mi n max KAY) l eads ta the dl scovery of abstract 
y x 

in the unseen underlying soclal structure which without 

the aid of the theory would remain unknown. 

Elements of games are universally known. What lS less known 

however is that these elements car be modified so as to make diffe~ 

types of games. Nevertheless by convention any game must contaln the 

following elements: 

• The players: they can be lndlvlduals, groups, organ1za­
tlons for slmple games and structures and even games for 
complex games. 

• The strategies: they descrlbe all possible courses of 
act 1 on for the pl ayers. These st rategi es de pend on the 
evolutlon of a given game. In simple games thé alterna­
tlVes form a closed system (although a remarkably complex 
one on occasion) and ln complex games they form an open 
system where surprlses become possible. 

• A chai ce of strategy: th' sis the forma 1 goal of the game 
whic~ means that glven a network ,of computlng moves a 
cert a'l n sequence of a seri es of cho l ces will prov i de fo r a 
logical collapse lnto one slngle equivalent choice (the 
outcome) that may or mai' not c01nclde wlth players expec­
tatians. 
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These elements are then comblned with the axiomatics of the 

. cadre ~ccording ta the following principles: 

• Interdependence of ch01ce: a strateglc choice ;s a 
function of other players' choices. The interaction of 
choices produces a l ogi cal structure wlthi n ~'Ihi ch paths 
leadi.ng to sure outcomes are to be determined by the 
theory. 

fi Inverse relâtionship of outcome: in any game the strategy 
of any player effectively limits the strategy of other 
player~ to (lecreasing alternatives. Any move tl1at does 
not as'sume thîs function 1s irrelevant to the theory. 

• Max'im;zation of strategy: by definition and as a 
coroll ary of the previ ous postul ate each pl ayer seeks to 
maximize the efficiency of his strategie choices. 

r 

3) The Two Levels of Gam1ng 

Once the format of garni ng i s accepted the quest i on to be asked 

concerns the axiomatic princ1ples to which different levels of gaming 

must correspond ta account for observable moves. This last quest10n 

leads to the formulation of axiomatic principl(>~ of political games. 

Vlewed fram th1s perspective game theory can be subdlvided lnto two basic 

categories: functional games in which all the possiblE: moves and payoffs 

are known ln, advêlnce and structu{al games in which moves and payoffs 

change wfth the evolution of the game. Trad1t;onaAl game theory cons; sts 

mostlyof the analysis of functional games while a more modern version 

1 eads presently to the concept of structural games. Bath app roaches may 
- , 

be useful for th,e understanding of politics but structural games aim at a 
1 

deeper level of analysis where general propositions on the functioning of 
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the polltlcal system become possible. These dlffer
Q

ent concepts of game 

lead to the analysis of successive layers of interaction in a manner 

ge,rmane to an axiomatic definition of reality. As an exp l anat i on of 
.: 

pol Hics the game concept is probably able to P~v.;,de for an accurate 
~~ 

" 

description of the inner dynamics of the political systeni"'lfts opposed to 

an explanation by the visible organization of the system which does not 

al10wat the moment for valuable prediction of future outcollles. 

Our hypothesis is that two succeSSlVe layers of game can 
~ , u 

account for all possible political interactions. Each layer corresponds 

to axioms from which theorems can be deduced thus, rendering the 

interactions necessary and therefore predictable. ln other words human 

interactlOns are game functions, they are not arbitrary. they correspond 

to an abstract structural necessity. Game theory becomes a model 

descr1b1ng the dynamics of politics. Such a model dlsplays the 

parameters governing the dynamics of the political system. The effects 

of varying conditions of these parameters can be studled. and 

" 
experimental results can thereby be expressed by lnvariant laws. 

In our hypothesls. two types of games are postulated. 

a) Funct10na l Games 

The game is the obJect of study of standard game theory. The 

players. the gains and the moves are simple, objecti\'ely defined and 

sys temati c. The choice of optional strategy is' determined by the 

\ 

... -:-

, 
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sequence of chOlces of pre:;flxed positlons. Within thi s format the 

outeome of aet ion i 5 determi ned by an equi 11 bri um poi nt of symmetri c 

s trateg; ~s. 

Transposed as vectors on an X-Y ordered plan, these games are 

characteri led by: 

Symmetry: 

IndEjJendence: 

Continulty: 

Boundedness: 

Equi va lent 
reductï bil ity: 

players are equivalent. 

each playe""- determl nes hi 5 preferred out­
corne. 

similar games will include similar amount 
of confliet. 

the level of confl let is operatlonal 
r)lnging by convention between 0 and 1. 

the __ new_feasible outcomes will decrease 
the amount of confl i ct wi thout affecting 
the s tatus quo poi nt '1 

The axiomatlZation of the standard form of game theory conslsts of the 

postulation of combined conditions that determine sub-sets of maximal 

mayes. Here the axiomatic enterprise bears on the characteristics of 

strategy as opposed to the axiomatics of the cadre whlCh is simply the 

formalizatlOn of the context of strategy. Axioms for game-strategies are 

not always expressed in a specifie manner. Sometimes they are taken for 

granted. For the purpose of our argument, however, we wlll render more 

explicit ~he axio!l1at1C aspect of the theory. 

lRobert Axelrod, "Conflict of lnterest: An AXlomatic 
Approach," Journal of Conflict Resolutions, Vol. VI, No. l, p. 88-91. 

.. ":> .. 1 

r", 
1 , 

,! 
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b) St ructu ra 1 Games 

There has always been sorne kind of uneasiness about the imple-

mentation of game theory in political science. Although it l'las recog-

nized that there was an analogy between games and politics, few political 

scientlsts had an idea on how this analogy could be articulated. In fact 

the type of games currently analyzed in game theory seem to apply only ta 

very limited occurrences. As a model of politics the theory is in fact 

reduced to sltuations WhlCh d,isplay the following characteristics: 1) a . 
finite material gain (or goal) that can .be divided among players; 2) a 

unique forrn of tactical moves or choices); 3) a symmetry of p1ayers. 

Very few political occurrences corresponded to this.type of garne - only 

situations in which choices l'lere highly institutionalized (small 

electMates. local market competition) l'lere in fact amenable with sorne 

degree of validity to an analysis by games. As a theory of confllct or 

as a theory of coa l 1 ti on format i on the thepry had very 1 itt le to say 

despite its prowess of delivering a full-sca1e theory of economlCS and 

soclety.2 

2A• Rapoport, 
(Ann Arbor. The 

N-Person Game 
n1 verSl ty 0 ,,-
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Al so the appro.ach was based on a -'number of assumpt l ons about 

game interactions' that sounded a bit extreme in political terms - was it 

true that important problems could be reduced to a winjlose 51tuation? -

the theory had an unnerving tendency ta go back regularly at the slmpler 

"two-player zero-surh trapU for a reassert;on of the mlnlmax theorem which 

serves as sorne Und of pillar to the mathematical tractabil,ty of the 

resulting system. In other words the theory \'/a5 accused of lack of 

relevance and reductionism. The concept of utility a1so applied somewhat 

oddly on big entit1es such as nations. The assumptions of the theory had 

to be adjusted lf the whole approach was ta be more than an artifiClal 

reconstruction of situations in which inter1act10ns were more complicated 

than those he ld by the theory'.· 

Fl nally the more appropriate concept of metagame emer:'ged 3 

in the" early '70s. In the new approach the 9a1ns, the players" the 

5trategy itse 1 f depend on the si tutation ta be analyzed and are not 

arbitrarily pre-fixed. What does not change however 15 the logic 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 

3Ni ge 1 Howa rd. Pa radoxes of Ra t i ona l i ty : 
and Political Behaviour (MoI.T. Press, 1971). 

Theory of Games 
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several theorles of this type are available but ~ose presented by Nlgel 

Howard will be retained here as a basis for our dlScussion. 4 

The basis of the new approach lies in an lmplicit postulate of 

complexity. The idea that a player always seeks to maXlmlZe his uti11ty 

is considered as simpllstlC. Rationality implies much more than the 

choice of the alternatives that has the best consequences in terms of 

gain. ThlS approach which is used most of the time in ~ystems analysis 

and ln economy for descri ptive purposes i s repl aced by a new one in wh1 ch 

utility is polyvalent. The problem is that any outcome is determined not 

by one or two pol itical actors but by the interactlng decisions of a good 

number of actors (persons. groups. instïtutions, organizations) with 

different, objectives. If each of these actors is playing a- dlfferent 

game then the po lit i ca 1 system becomes a comp 1 ex network of ; nterac t 1 ng 

and overlapping games. In this context we cannat talk about galn as such 

for th1S notion has no meaning anymor~. we talk about functional galn, 

that 1s a gain that confirms the strategie progress of the player (or the 

actor). Cholces become second-order choïces that have a functional con­

~ence of f1xing other players' cholces to one's own advantage. ThlS 

level of cholce 15 the only one that can susta1n successfully llfe ln a 

complex system. Mere anthropolo91cal aspirat lons such as press1ng for 

the maxim1zation of objective interests may explaln polltlCal behav1our, 

4 . 
N. Hm'Iard, A Dynam1c Theort of Games (Faculty of Manage-

ment SClences, Unlverity of Ottawa, 197 ), Working Paper 75-22. 

· .' 
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at the 1eve1 of the da; 1y aet; vities but as saon as the system becomes 

more complex, substantive goals are replaced by much more complex, subtie 

and dec;s; ve ones. 

The second lmpl icit postul ate of the theory is that second-

1 evel chai ces are not necessari ly conscious. . Metagames are in fact 

; mmense 1y camp li éated processes that req~.lre the abil ity to 50 l ve at each 

instant complex systems of di fferentia1 equatians between a sea of 

competing chaices. Human beings cann~t solve these systems wlth 

conscious calculus even if their decisions are proven a posteriorl to be 
, 

the resul t of a fantast l cally compl i cated synthe5i s. Cl early human 

beings are solving the myriads of equatlons unconsciously. Therefore a 

theory that addresses itself to the task of decipher1ng thl s process 

ca n not be a si mp l e one: 

"ln fact, explanations of interacting consciousness may be the 
hardest of all ta follow, as they really involve becoming 
se1f":conscious to a depth not hitherto acJneved ln human 
experience. We are deal ing, after all. with interactions 
between the most complex o,bJects (human bra1ns) known to us. 
Must we suppose that thes.e interact10ns have to be terribly 
slmp1 e?"S 

If metagame theory lS taken as a polltica1 theory, lt means 

that visible political occurrences, choices, deve1opments, changes, 

surprises are the result of an abstract pre-order made up ,of functional 

re1atlOns between compet1ng human choices. 

SN. Howa rd, Pri soner 1 5 Dilemma: The "Solutlon" b 
Meta~ames (Ottawa Universlty, acu ty 
Worklng Paper No. 75-24, p. 14. 

anagement 
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4) Game Theory as a Mode 1 

Game theory concerns the theory of mathematical mOdelling of 

opposition situations, that is. those situations in which relevant 

decisions are a functlon of partial decisions made by deciders pursuing 

conflicting goals. The theory is preferably to be used in situations 

wnere decisions are made under conditions of lncomplete information about 
\ ~ 

the Si~uat ; on. 

The theory assumes that pl ayers are pursui ng sorne sort of 

goals. The results of choices toward these goals are imputed a number 

characterizting the degree of realization of these goals. These choices 

are not simple however. Each choice proceeds from the presumptlon that 

there is a real law. as yet unknown to the decider (player), WhlCh leads 

other players to aet in a manner least favourable ta him. In such il 

pattern of interdependent antagonistic cholces. decisl0n criteria 

(usually theorems) are necessary for the selection of maximal strategies. 

These criteria are not intuitive, they are derived from axioms which ,in 

'. 
the case consist of necessary condHions to be' repeated in an ordering of 

available aets (or strategies). 

Usua 11 y the concept of agame i s not the centra 1 concept of 

any axiomatic theory. There is still no unified mathematlcal theory of 

games. Instead there are a number of relati vely connected model s of 

confl ictua 1 situations, cl assed more or less as game theori es. At the 
~ 

moment separate axiomaties are built for different types of games. 

These axiomatics ln practice are proposltional functions which permlt the 

--- ---- --- --

.. 
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deduct,ion of optimal ity theorems in "situations of ignorance and uncer-

tainty. They permit a transformation of a conflictual situation from ,one 

in which no obvious solution i5 aval1ab1e ta one in which choice becomes 

a dec i sion between wei ghted ri sks ." 
\ -

At the moment game theory could be defined as an axiomatic 

problematics rather than an axiomatic theory of politics. Unl ike, other 

pre-axi omat i c conceptual schemes, however, thi 5 app roach can be deve10'ped 

indefinite1y both at the level of formal scenarios and mathematical 

relationships and at the leve1 of empirical testing. The theory also 
, ' 

possesses the remarkable possibility of converting itself into a 

structural theory: in physics and in biology where the theory is'used,. 

there is no participation of a subject consciously making decisions. 

In "'those fields the players are structures and the "deèisions" 

consist of the selection of maximized functlons. By comparison it could 

be interesting for political science ta develop a game-theoretic version 

of structural-functi anal analysis wher~ su ch functions as integr~tion. 

adaptation, goal-attainment and pattern maintenance could be conce;ved-as 

pl~vjng agame against thei r correspondln9 dysfunction within each sub­

system of the polit;cal system. For the moment, however, game-theory is 

we1l dev,eloped for only one class of games: fi ni te two-person' zèro-sum 

games. The rest of the field is presently occupied with the building of­

different types of games and log;ca1 and mathematical scenarios for 

sol vi ng these games. 1 In the next secti on we wi 11 concentra te on one 

major problem as an example of how game theory can· be useful in the 

breakdown of complex situations int,p their loglcal constituent parts~ 

-

-, 
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B) CHOICE AS A FUNCTlON OF UNKNOWN CHOleES: 
_: A GAME-THEORETIC TRANSLATION OF THE PR08tEM 

1) The Pr"oblem 

In Chapter 5, G.L.S. Shac.I,le's choice problematics was sunrnar-

i zed,. It was suggested that choices made under uncertainty were crucial 

fOr the explanation of emerging destabilizing movements within prev;ously 

st:ble political systems. It has also been proposed that no easy SOlu) 

tion could be found. for those situations that somewhat transcended the 

usual "common-sensical" conçe.ption of reason in wh;ch a solution is 

l imited to a chOlce between several options known to the decider. When 

no clear options exist the "choice structure" of any political system may 

; ndeed become unmanageab 1 e. For such prob lems an i nterpreta,t i on of the 

case in terms of structural logie (axlomati c) may be more appropriate 

than an analysis conducted on a logical-positivist (inductive) basis. 

Game theory wi 11 therefore be appl ied in an attempt to exampli fy its 

merits as a research method appl ied to complex problems. It wi 11 be 

shown that game theory can provide -- first -- for an ax;omatlc con-

ceptual scheme for the problem of choices made under uncertainty and --

second -- for game-theoretlc genralizations about choices themselves. 

2) R.D. Luce and H. RaHfa's Axiomatics 

A conceputal scheme for the analysls of decision-mal<ing 

u nder uncerta i nt y has beem de ve 1 oped by aut hors Luce a nd Ra if fa. 

/ 

(,l 
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In their approach axioms are utilized as necessary co~ditions that must 

be met by '1ecision-criter1a in the order;ng of hypothetical cholces made 

by a decider in a situation of very limited knowledge of the context of 

dec; sion. 

"The approach used, whi ch l'Ii 11 be emp l oyed aga 1 n 1 n the next 
section, warrants a cOrmlent. We first comit ourselves to a 
class ofaxioms, thereby restricting the class of potential' 
criteria. Second, l'le consider a simple class of d. p. u. u.'s 
for which l'le feel able to make subJective cOrmlitments as to the 
optimal sets. If our choice ofaxioms and special cases lS 
clever, then by using the axioms \'/e can logically extend the 
consistent dec;sions given for a simple class of d. p. u. u.'s 
to a precise formula which resolves all d. p. u. u.'s."6 

The sltuation lS represented by a declder (player 1) faclng 

an adversary (eontext or player- (player 2)) whose deC1S1ons are unknown 

to him. The method assumes that pl ayer l wants to order hl s acts on a 

eont i nuum of poss i b 1 e consequences rang; ng from the best to the worst. 

To order his choices, player 1 needs a declsion-criteria. Game theory 

will provlde several deC1Sl0n crlterla as theorems deduced from a 

convenient aXlomatic scheme. 

These theorems 1'1111 be normative (provldlng for a solutlon to 

player 1) and descriptlve (explalnlng the selection of a partlcular 

criterl~as a property of chOlce ln a closed system of possibillt1es). 

6Robert Duncan Luce and Howard Ralffa, Games and Declsions 
(Ch.·13: "Individual decislon-mal<1ng under uncertainty") (New York, John 
1·llley' & Sons, 1966) p. 297. Here d. p. u. u. stands for "declslon 
prob 1 em under uncerta i nt y • " 

.. 

/ 
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The fonnat of the approach consists of an X-y ordered plane 

fonming a matr1x. The points on the Y line represent the unknown choïces 

(or situations) made by the adversary or nature (player 2). POlnts on 

the X line represent the posslble courses of actlon open to player 1. To 

select the best optlon player 1 can make use of four deC1S10n criteria 

(maximln, m;nimax, Hurwicz' index and lnsuffic1ent reason). These 

criteria evaluate the relative dlstribution of payoffs that player 1 

ascri bes ta each consequence of each of hl s acts ln the X-Y payoff 

matrix. The payoffs are all the (x, y) points ln the matrix that are 

the result1ng values of the lntersectlons of a cholce x made by player l 

wlth all the choices y made by player 2. When player 1 faces an adver-

sary nature each point (x, y) will carry a slngle number representing the 

expected payoff of player 1; when nature is replaced by a consclOUS 

adversary, each pOl nt (x, y) w111 carry two numbers represent i n9 the .. 

respectlve payoffs of bath players for each lntersection of the;r ch01ces 

as shown ln the next f1gure. 

Y Choices PLAYER 2 

X Cholces yl y2 y3 yn 

Xl (xl, yI) (xl, y2) ---------
PLAYER l X2 (x2, yI) (x 2, y2) ---------

X3 
Xn (xn, yI) ---------- (xn, yn) 

FIGURE 1: THE PAY OFF MATRIX 
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Each decisison to be analyzed 1S represented by this matr;x. 

Choices made by p1ayer 2 are hypotheses of a11 the possible situations or 

decisions nature. or the adversary could put forward. [ach 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 

determi ne a more or 1 ess pos it ive outcome for t'he 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) Ax10ms for' the t~atr1x 

In the early fifties J.W. Milnor developed a S2rles ofaxioms 

for the selection of decision criteria. 7 They could be applied ta the 

payoff matri ces ut 11 i zed to analyse uncerta i nt y prob"l ems. Authors R.O. 

Luce and H. Raiffa have developed and perfected them in chapter 13 of 

Games and Oecisions. 8 They can be divided in three groups -- ordering 

1 of acts, domlnatlon and permutatlon: 9 

7J •W• Ml1nor, Games AAainst Nature, Research Memorandum RM 
, 679 (The Rand Corporation, Santaonica, 1951). 

BR•D• Luce and H. Raiffa, Op" cit. in 6, p. 275-326. 

9Milnor's axioms are listed in R.D. Luce and H. Ra1ffa, 
Ibid •• p. 297. They are reported ln bold ccharacters in the following 
three pages. 
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Order'! ng of Aets 

Ax10m 1 - Order1ng: "All'Iets must be completely ordered" 

This axiorn means that the Solutl0n to the problem of a deciS10n 

made under uneertainty is a'sub-set of the set formed by all aets (Xs) as 

ranked on an optimality continuum. In other words there is a solution in 

nature that must be approaehed by rank lng a 11 the poss i b le .aets. If sorne 

possible options are omitted then the utility of the approach will be 

severely reduced leaving 'open the possibi l ity of a surprise from player 2 

or the possibility of missing an interesting aet for player 1. 

Ax10m 2 - Symmetry: IIThe order'!ng 15 1ndependent of labelling rows 
and columns" 

The order,1 ng of the aets must not be a funct l on of thei r order 

in terms of description. The utility of an aet must be independent from 

its empirical deflnition. The ordering lS only a measure of a possible 

gain under risk. If a definition of an aet influences ltS ordering then 

the consequences of thi s aet are known. Such a knowl edge trans forms a 

situation of uneertainty lnto one where knowledge forms an lntervenlng 

factor that defeats the approach. 

Ax10n 3 - Li near1 ty: "The order1 ng 1 s nct changed by li nea r ut 111 ty 
transfonnation" 

This axiom means that the utillty scale WhlCh 1S adopted lS 

simply a matter of convention. rJhatever the scale, the relatlve values, 

of the payoffs remain constant for each problem. 

/ 
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Domination 

Axiom 4 - Strong domination: "Act A' 15 preferred to A" if A' 
strongly dom1nates A"" 

An aet (X) is dominant if it is st ronger or equal. to acts 

found in à sub-set of optimal acts ~.,hi ch are stronger than all other 

acts. This means that acts selected strictly along minimal lines are not 

necessarily stronger since they ean be weaker in terms of payoffs. 

Depending on the case a clearly dominant aet must have precedence .over a il. 

weakly dominant one. The \'ieakly dominant aet can he retained over the 

strongl-Y-.dominant if its capaeity to minimize risk is decisive. 

Ax10m 5 - Convex1ty: "If AI and Ali are 1ndifferent in the order1~g. 
then ne1ther AI nor Ali 1s pr~ferred to (1/2 AI. 
1/2 Ait)" 

If two aets are indlfferent or optimal in an ordering. then a 

randomization of the two will also make a dominant aet. 

Permutat10n 

Ax10m 6 - Row adjunct1on: uThe ordering betw~en old rows 1s not 
changed by add1 ng a new row" 

This axiom means that an act cannot become optimal byadd1ng 

new acts to the probl em. If the new aet i s stronger than all others. the 

previously dominant one will become dominated"o If it lS weaker it wl11 

not displace the dominant one in favour of another. 
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Ax10m 7 - Special rowadjunction: "Adding a weakly dominllted aet does 
not change the ordering of old 
llcts .. 

"Thjs illustrates the important assumption implicit in axiam 

6, namely, that adding new acts ta a decision problem under uncertainty 

does not alter anels a priori information as to which is the true state 

of nature." ID 

\ 

Ax10m 8 - Column l1near1ty: "The order1ng i5 not ch'~nged by add1ng 
a constant to a column" 

This axiom means that the relative values of the payoffs 

amonq the ,columns must remain constant when they are randomized. This 

axi'om places a very severe restriction on the admlssibility of certain 

decislon criteria because randomization can. change the values of the 

bestjworst payoffs (the maximin critenon) and the average value between 

'the lowest and the highest value for a single act (the Hurwicz index). 

This axiom applies when agame 1S a function of a previous game. 

Ax10m 9 - Column duplication: "Add1ng an 1dent1cal column does not 
change the ordering" 

If all repetitious columns are col1apsed 1nto single ones 

then the order;ng of acts does not change. This means that repetit10us 
'-... 

acts made by player 2 do no count. 

When the axioms are comblned ln various proport10ns dec1s1on 

theorems can i:be deduced from them. In the' l iterature four, of these 
1 

possible theorems are retained as hav1ng a ,- signlf1cant value. 

10 R.D., Luce and H. Raiffa. op. cit., p. 288. 

,: 
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4) Which Criterion Appltes Best to Natural Uncertainty? , 

If the 9 axioms are taken as prerequisites, then certain 

dec1sion criteria can follow. These criteria constHute the highest 

possible solution for a dec1sion made under uncertainty: 

A cr1terion 15 we1l-def1ned if and on1y 1f it prov1des a 
precise a1g6r1thm \'/h1ch, for any d. p. u. u., unambiguous1y 
selects the act(s) which is (are) tautologicàlly termed 
'optimal according ta the criterion.'"11 

For decisons made under uncerta1nty, four criteria are pro-

posed. Their purpose i5 to select the maximum payoff related ta the 

minimum risk for ~ch act on the X l1ne. The different criteria suggest 

d1fferent types of risks. 

The Maximin Criterion* 

This criteriQn pôstu~ltes that security is inversely pro-

port1onal to' gain. Secur1ty will therefore be a function of minimal 
~l J 

gain. To obtain a security index player 1 must select the minimum payoff ?" 

in each row and then arder the rows according to thei r 10west 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 cr1ter1on~'" however. cannet apply to 

all cases because it fails to meet the requi.rements ofax1oms 4 and 8. 

Axiom 4 (Strong domination) ,tates that an act 1s dominant if 1t 1s 

equal to or stronger than other acts found in a sub-set of optimal acts. 

11 R.D. Luce and H. Raiffa, quoted in 6, p. 278. 

*Dec1s1on criteria are theorems. 
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ln such a sub-set, however. player 1 may flnd sorne whose payoffs exceed 

the risk factor. If this is the case there might be more rlsks lnvolved 

ln avoidlng a'big gain than in insuring a sure low gain. To avoid such 

situations, axiom 4 reconrnends a principle of strong domination' for the 

optimal act. ~Axiom 8 states that the relati.ve values of the payoffs 

among columns must remain constant when they are randomized. ln' the 

cases where such a randomizat1on changes the relative we1ghts of the law-

est payoffs, the criterian will not apply. This means that if the 

decision problem under uncertainty 1s a function of another situat10n in 

which payoffs are constant then the problem is not amenable to~a solution 

obtalned with the maximin criterian. 

The Minimax R1sk Criterion 

This criterion 1S a variant of the maximin theorem. It i s 

especially useful if one wants to avoid missing a potentially important 

gain registered for a partieular act. Here the risk factor lS def1ned as 
/ 

'the amount that must be added to each aet in order to equal the hlghest 

payoff for that det under each possible choice of player 2. The det 

which contains the lowest maXlmum r1sk is considered to be optional. 

Sorne authors suggest that this' crlterion is not totally valid Slnce it 

partly fall s to meet the requltement ofaxiom 5 WhlCh states that a 

dom1nated row (act) cannot bec orne domlnant by the'" addition of a new row. 

When controlled for each ehoice ,of player 2 a domlnated row (A2) can 

become dominant by the addltion of a new row (A3) as shown ln the next 

matri x of maximum ri sks:' 

'y 

s .7 
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c 8 < 9 

- , ,. 

FIGURE 2: INTERFERING ROW AOJUNCTION = 5< 6 in Al 

However if the rule of maximum rlsk for a rO\'I is maintained without any 

supplementary row being added the minimax theorem sati7 al1 other 

aXloms. 

The Hurwiez Index 

This cnterion is an attempt to avoid" the prob1em of extreme 

pessimism ln the selection of a dominant aet X. The theorem recorrmends 

therefore a combination of best and worst payoffs for each act accordlng 
q> 

to a constant inferior to 1. In each row the lowest payoff is multlplied 

by a constant C and then added ta the product (l-C) multip1ied by the 

hlghe5t payoff. ~Jhen t,he C factor is < 0.5 we obtain an "optlmism" lndex 

by pl aClng greater emphas15 on the highest payoff. F.or a C factor >0.5 

we have il "pesslml sm" lndex by 91 ving a greater ro1e to' the lowest 

payoffs. Once the averages are calculated the row which has the hlghest 

outcome is selected as the dominant one. This approach does not satisfy 

all aXloms however. By randomizlng the values ln each row this crlterlon 

cannot produce easl1y il strangly domlnant option (axiom 4). It cannot 

dlstinguish either between two acts which are dominant a priorl (axlom 5) 

and f1na11y the randomization of co1umns (representlng player 2'5 lmpact 

on pl ay~r l' 5 expçctations) may comp1etely tran5form ,'<.the averages -­

(~ga,nst the requirements ofaxiom 8). 

I _____________________________ ~----

'~. 
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The Theorem of "Insufficient reason" 

Finally the decis10n of criteria based on the principle of 

"lnsufflcient reason" is exposed in the followlng terms: 

"The criterion of insufficlent reason asserts that. 1f one is 
'completely ignorant' as to which state. among 51. s2 •••• 
Sn obtains. thèn 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 distribut10n over states, and 
to each act Ai assign its expected utillty index, 

uil + ui2 + ••• + u1n • 
n 

and ehoose the aet with the largest index. H 12 

Thi s theorem app 1 i es best in cases where uncerta 1 nt y i s abso-

1 ute. When there ; 5 absol utely no means by wh1 ch the adversary choi ces 

can be asserted then the only alternatIve is to add a11 expected payoffs 

registered under each act (of player <'·1 as lnfluenced by each act of 

pl ayer 2) in order to mak-e an average" Th; 5 theorem sat i s fies a 11 the 

aXl oms. 

5) Commenta ry 

The matr;x axiomatics offered by Luce and Ralffa serves as a 

rule of relational logic for the selection of a binding algorithm ln 

the solution of a decislon made under uncertainty. The i mp 11 c 1 t 

assumption a theoreticlan can make is that in those S1tuat10ns the logic 

of the choice structure is binding for player 1. Interconnectl0nS 

between chai ces and the 6ermutat 1 on of these i nterconnect; ons refer to 

the e~;stence of an underlying mathematital structure of human behaviour 

which is made more complex than observable behavl0ur and which entails a 

12R•D• Luce and H. Ralffa, Ibld., p. 284. 
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problematics that differs ln its principle from any solution that could 

have been proposed on an a priori level of lnductive analys1s. A contin-
, 

gent choice made at the level of empirical evidence is simply a 11mited 

case of the permutation of all possibllities as described by game-theory. 

Inductive observation tends to short-circuit the problem of permutation 

of possibl1ities. As ln-other cases in science the llmits of lnductive 

approach become more evident with certain proble;ns. The problem of 

choice as a function of uncertain choices lS therefore very useful by 

providing an opportunity to describe the complex structure of cnoice as a 

function of choice. In such a structure, chOlce becomes a function of 

axiomatic properties of the system .and will itself display some game­

theoretic propert1es 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 certaln game concepts in line with 

axioms bearing on the role of uncertalnty in politics? Here political 

uncertainty becomes the analytlc operator of game theory considered as 

an axiomat1c theory of lnteraction of choices in generalized forme 

The theory should permit us the deductlon of theorems compatible with 

~bservable occur,J'ences
o

' Quite clearly these aX10ms do not pretend to 

exhaust the range ofaxiomat l C formul ations, other axioms could bear as 

well on the players, the moves, the gains, etc. By concentratlng on one 

aspect of the players that is considered important by hypothesis. it is 

however possible to derive general princlples.* 

*The fo11owin9 four principles consist of generalizations of 
effects of declsion criteria for different types of decisions made under 
uncerta i nt y • 
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r 
1) The Secur1ty Pr1nc1ple 

Uncertainty in games is typical of players that interact for 

the fi rst time and do not know anythi ng about each other. In extreme 

cases the problem would be greatly increased i~ the players had very 

little means to communicate with each other coming from different socio­

cultural backgrouds and even tal king diffèrent languages. In terms of 
() 

game theory, the role of uncertainty in an Interaction of players is 

shown as follows. First, we exhibit the classical IIprisoners' dilemna," 

COOPERATE DEFECT 

COOPERATE 3,3 1,4 
, 

DEFECT 4,1 2,2 
tr 

FIGURE 3: TWO-PERSON PRISONERS' DILEMMAr 
IIEach player (Row-chooser and Column-chooser) chooses one of 
the two general i zed strategi es • Cooperate 1 or • Defect'. These 
choïces determine a cell, the first number in which represents 
Row 1 s • payoff~', the second one, Col umn • s • payoff' - hl gher 
'payoffs' being preferred. (Note that pJyoffs are ordinal. 
Thus the model is non-quantitative; any ordered symbols - e.g. 
'a. b, c, d, d' - would do in place of the payoff numbers 
used')" 13 ' 

Here the consequences of chai ce de pend on the chal ce made by 

the other player. In a normal game situation, the rational chOlce would 

depend on a more or 1 ess pree i se knowl edge of the other 1 5 choi ce. The 

absence of any such knowl edge in the pri sOrler' s di l emma makes for a 

special case. Here ,..the '"defect" strategy is th~ most ratlonal outcome 
~ 

for both players because it 1!; the only choice that does not requi re 

a knowledge of the other's choice to guarantee a minlmal galn. 

13N• 
(University of 
Paper No. 76-6, 

Howard, The Game-Theoretic Breakdown of Ratlonallty 
Ottawa, Faculty of Management Sciences, 1976), Worki~9 
p. 13. 

•• 

/ 
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By defecting each player has either an advantage (4,1) or at least 

equality (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 exte~that. 

utility is dependent on others' choices to be attained. The formal goal 

of controlli~g others' possible' choices takes precedence over the 

substantive goal of reaching a gain. To be valid there should be as 

little clues as possible-in the situation that would permit an indirect 

but valid assessment of the other players intentions. To the extent that 

indirect knowledge is possible the principle of ~~ecurityZ would not 
• 1 b.. 

apply. But to the extent that the principle applies it can be formulatéd 

in the following manner. 

The Se~urity Principle 1 

"This is the assertion that, with non-existÜlg 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 theorem of insufficient reason wl11 

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 
o 

t heorem wi 11 select the aet of the best worst payoff. In a "pri soners' 

dilemma" juncture the .best worst payoff will correspond to acts of defec-

The principl e of security is a game:'theoretic (as opposed 
\ 

14"The Nash splutlon serves as a justification <for suppos­
i ng that two rat i ona 1 dec i s; on makers converge to tne equil, bri um of a 
noncooperative game if, for example, this equi1ibrium is unique. ' The 
Pris ers' D,lemma 15 thus solvable in the Nash sense." William H. Riker 
a Peter C. Ordeshook, An .introduction to ositive olitlcal theor 

Englewood Cliffs, N.J., Prentlce Ha 3 , p. 

a 

-

" 
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~ -
, ' té> empir1cal) property of de'é:isions made under uncertainty. It can serve 

as a 'principle just1(ying divisions and ~oundc1rles of all sorts. A human 

betng kom a given culture is at a logicdl disadvantage ln assess1ng the 

intentions of a player from another culture. We can therefore propose he 

prtnctple of securtty as a IIchoice-pattern" cause of human division as 

expla1ned by game theory. A simllar situation may occur ln an al ready 

existing gaming' area (a society in observable terms) when there 1s 
l , 

'anomie. The breakdown of,consensual definition of reality will equally 

bring a dissociation of the players resulting i~ social chaos. Knowledge 

1s therefore an essential prerequ1s1te for the 1ntegration of players 

understood in game theoret1c terms. But knowledge, cannot be added from 

the exterior of agame - like the rest it is a function of gaming. Since 

knowl edge cannot resul t trom a prima 1 game that i s never pl ayed it can 

only result from a metagame in which 1t will serve a function of sanction 

on players intentions. 

2) The Domination Pr1nc1ple 

A c'oncept 'lf hypergame has been deve l oped by Brit i sh profeSsor 

\ Peter G. Bennett. along concepts of metagames developed by authors Ni gel 

Howard and Steven J. Brams. 15 Bennett proposes a fi rst metagame 

solution to the problem of uncertainty. ln his definition of what he 

calls the tlhypergame," uncertainty 1s the result of a player's perception 

and speculation on adversaries' choices as a result of the internal 

7p•G• Bennett.' "Hypergrames: Oeveloping a Model of Con-
flict," Futures, Vol. 12, No. 6, December 1980, p. 489-508. 

, \ 
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coherence of his own strategy. The assessment of other players ioten-

tions (in the absence of any comnunication from them) 'is rendered 

possible,by the evaluation of their probable objective capacity ta adjust 

to certain strategie moves the first player has the intention t~' initi­

ate. This approach (which reduces knowledge ta loglstlcal components) 

effectively sanctions the non-cooperative intentions of other players by 

\a realistic appreeiation of the type of moves to which the other players 

are the"least likely to resist - either because they woutd agree with ,t 

as meeting their own needs or because they would not be able ta put up an 

appropriate defence. 

If other players intend ta reply. then thel'r own assess1l1ent of 

the first player1s intentions will be similar - his intentions will be 

IIweighted li to hlS possible logistical reactions. 16 

* 
16sennett describes the sltuation as follows on page 494 

of "Hypergames 10 as quoted 1 n 7: .' 

Definltlon: a simple n-person hypergame is a system conslsting of: 

( i ) 

(ii) 

A set N. of n el ements; 

For each P. q in N, a non-empty finite set Sqp (there are 
n2 such sets in aIl); 

(ni) For each p. q in N. an ordering relatlonship>qp. deflned over 
the product space IIq N(SpP) r Cie (Sqp X Spp X 
Srp ••• ), denoted SNp) J. 

Interpetation: the elements of N are the players of the hypergame • . 
Sqp 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 
deflned for those outcomes that p sees - ie over his perceptual strategy 
sOpace. (Thus s?'qpt means Ip believes q prefers s to t'.) 
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The graphie representat10n of the the'ory i nc1 udes: 

a) The Bas i c Hypergame 

• Sq ~ 

-r _!..._--_!-.-

----
Sp 

:;-" 

~ 
----

One outcome 
of tht' game 

FIGURE 4 

p, q are the, p1ayers 

Sp represents p'S strategy set 

Sq represents q 1 s strategy set 

>p is p'S preference for each out come 
{one out come 1 ce 11 1 i s shown) 

>.q Sim; 1 ar1y denotes q 1 S preference 

The structure of a two-player game (matrix representation) 

FIGURE 5 
1 

b) The Bas~,c'" l nteract ; on of Hypergames 

Pl ayer p'S game: 
Spp (= Sp) is p's percep­
tlon of his own strategy set 
Sgp lS lJ' s perception of q's 
strategy set 
Each out come 1 ce 11 1 contai ns 
an express; on of p' s preference 
for that outcome, > PP. 
(= p) and his perception of 
q 1 S preference, '> qp 

Spq 
1 

, ' ,,----,---= J ~ = -,---,------,= ~ ~ l 
/f' , , Pl ayer q 1 S game: 

,\" Spq is q's perceptl0n of p'S 
''1 stl'ategy set 

Sgq (;:- Sq) is q's percep­
tlon of tiis own strategy set 
Each outcome 'cell' conta1ns 
an expression of q '5 percep­
tion of p'S preference for 
that outcome> pq' and his 
o~~ prefereQce 'qq (=.> q)* 

" *P.G. Bennet,,)ypergames. p. 49:1-494. 
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Amang possible developments, thlS approach can lead to the 

development of an "extra" strategy. This means that taking for granted 

that the opponent has a simple non-knovlledge viel'l of the sltuation, he 

will be taken advantage of by a pl ayer usi ng a hypergame approach. 

Going back ta the prisoner's dilemma problem, the sltuation would be the 

following: 

COOPERATE DEFECT 

COOPERATE 
.( 

3,3 1,4 

DEFECT 4,1 2.2 

SURPR ISE 5,0 3,2 
A TTACK 

~" 

flGURE 6: THE PRISONERS' DILEMMA HYPERGAME 

Figures in cells represent ordinal preferences. Those of the fi rst 

player (playing the hypergame) are shown first Jin each cel1. Preferred 

outcomes are asslgned hlgher number. Stable outcomes are circled. The 

first player aZ'iuming that the rational outcome of (2 __ -.2) is the one 

chosen by the opponent can expect a sure advantage (3,2) as a restAlt of 

hlS unexpected move. 17 

1 f thl S game theoreti c out come of asymmetrl c knowl edge i 5 

accepted then another prlnclple of polit;cal behaviour agaln becomes 

possible. 

17SuCh il move ln the context of a classlcal prisoners' 
dilemma opposing two suspects locked 'up in separate cells for a Crlme 
they are àccused of Jointly committing can take the form of a uni lateral 
denunc i ation of hi s colleague by one pri soner as having cOlmlitted the 
crime al one. 

1 ________ -------~--.--~--

1_ rt 
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The Domi nat 1 on Pri nci pl e 
\ 

" 

"This 1s the assertion that, in contexts wh'ée ,p'ayers 1 con­

ceptions of agame beconte subordinated to a single pla,>'er's superior 

strategie approach, the solution selected by the dominated player under 

u9certa1nty will lead h1m lnto a trap. The force of the hypergame solu­

tion cons1sts of having the other player taken at fault in his conception 

of the game. By not hav1ng l1sted all the moves, the dqminated playe1r 
8 

does not respect the first axiom for decisions taken under uncertainty." 

These propositions may be verifled against any open conflict 
~ 

that can be found. What 1s more interesting however, is the resulting 

creation of an oligarehical Process as a result of eumulation-of hyper-

game confl i cts. The' proces s thus depi cted cou l d account for the creat 1 on r~~ 

of power blocks within as well as in between politieal systems. A vari-

ant of the theory eould be that glven strategie and tactical advantage a 

system may change from metagame to hypergame thereby art; ficial'y 

defining its intended prey as opponents. ThlS proeess would explain why 

peace cannat be eonsidered as a baslc postulate of polltical dynam1cs for 

the simple reason that it offers no sure eompensatlon to players who have 

a strategie advantage. The persistence of antagonist ideologies may be ,. 
explained as the result of the same proeess: ,they are rationallzatlons 

\ 
of hypergames. And fi na 11 y th; s hypergame dy~aml e s may exp 1 a 1 n why 

pol it i cs has a "horror q.f the void" - those who have an advantage have no 

reason to refrain From using it (except ethlcal ones). and will natur-
{ 

ally lnfiltrate other players' games a10n9 lines of least reslstanee. 

1 
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As an hlstorical determinism the hypergame may also explain the conflicts 

opposing social structures (social classes, ethnie conflicts, etc.) as a 

result of the same 10g1e. The hypergame presents the immense advantage 

of guaranteeing sure outcomes by sanctioning opponents preferred alter-

natives. Therefore a great number of p~litical interaC?or.-s. .. _san be 

aceounted for that way. 

3) The Cooperation Princ1ple 

~ 
Finally, the problem of politlcal interaction can be solved by 

the strategie interdependence of would-be-players. This process lS 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 arder ta estab11sh an operatlOnal 

strategie interdependence between players, the problem can be constructed 

ln the following manner: assuming an origlnal prlsoner's dilemma case 

where defect (D,O) was the rational outcome (the, unique point at WhlCh 

.each player was optimizing against the other's cholce) what would be 

the required level 9fo gaming that would guarantee cooperat1on (CC) 

as the most rational outcome? Accordlng to Howard this 1'1111 ,lJccur 

only at a second l eve l metagame : the fi ['st metagame cons i st 1 n 9 of a 

barga 1 n; n9 on i ntent i ons' and the second one of cOl1lllltments on these 
- F 

1 ntent ions. 

\_-----------------

. \ 
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Here 1 show Howard determl nes a metagame of the pn soners ' 

di l emma: 

Pl ayer l' s 
comi tmeflts 

. 
e 

[) 

C 

0 

c 

3,3 

4,1 

3,3 

4,1 

Pl ayer 2' s comm; tments 

0 C 0 

,-
1,4 3,3 1,4 

~ 

r 

2,2 3,3 1,4 

1,4 3,3 1,4 

2,2 4.1 2,2 

FIGURE 7: FULL ME}AGAME OF PRISONERS' DILEMMA IN PARTITION FORM 

Each pl ayer , f1 rst chooses a commitment. This determines a subgame, 

WhlCh is then played. A metashategy for player 1 lS a choice of one 

cell in each column such that: (a) a11 cells chosen belong to a single 

l-commitment; (b) a11 cells chosen that belong to a single 2-commltment 

belong ta a single l-strategy Crow). Clrcled cells show a metastrategy 

of player 1 that makes (3,3) rational (optimlZing) for 2. D1amonded 

cel15 show a 2-met~strategy that makes (3,3) - in a dlfferent pl ace -
, 

rational (optim1zing) for 1. Yet (3,3) i5 nowhere an equilibrium!18 

In order to make CC a metaequilibrium of the metagame at (3.3), 

the players must reach a level' of il full metagame of the full metagame 

WhlCh represents a higher level of perfect communlcation. There the 

l~N. Howàrd, Pnsoner's Dilemma: 
,Metagames. Quoted ,in 5, p. 8. 

rhe "Sol ut10n" by General 
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players wlll make metacommitments on thei r basl c corrrnitments as well as 

on how they will choose to respond to others' choice of a basic COlOOllt­

ment. Such a gaJl1e ; s further removed from the" game reported above. In 

such il meta garne cooperat 1 on becomes poss; b 1 e on any one çf the expressed 

coroontments as il result of (3,3) being the metaequi librium of the system. 

In practlcal terms this means that minimal consensus required for 

entering an interaction in whlch co~peration ;5 the natural out come 

cannot be reached until a very c'omplex machinery capable of asserting th~ 

players' commitments, has been set up. In the metagame of the metagame in 

~hich this equlltbrium 15 reached CC is a symmetric equllibrium aga;nst 

a11 other possibilities sanctioned by the players' threat ta play D. "An 

equilibrium ;5 a point from which no player can move, whl1e the other's 

strategies are fixed to a preferred outcome. "19 

Then from these garne theoretic considerations wë can derive il 

cooperatlon principle. 

The Cooperation Pr1nc1ple 

\ ~This is the assertion that, ln cases where Information on 

others' choices lS a functlon of a symmetric and lnterdependent strategie 

conceptions of the game, cooperatlve behaviour corresponds to maXlmum 

payoffs for mi Olmi zed ri sks." 

19Ibid ., p. 16~ 
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4) The Pr1nc1ple of Cond1tional Cooperation 

As an alternative to Nigel Howard's metagame cooperation 
. 

scenarlo,' Steven ~rams proposes a more pragmatic approach ta decision-

making under uncertainty for two apposi ng pl ayers in the process of 
$l. 

evaluating a potential cooperative equilibrium point between the; r 

oppos; ng strategi~S .20 The choi ce ru 1 e of condi t i ona l cooperatl0n 

assumes that a second-level metagame 15 unnecessary when there is a 

first-level (or "leader") metagame which gives the follower" a motive to 

cooperate against the leader's tit-for-tat 21 condltional strategy. 

In this type of game one of the two players (assuming a 

prisoners' dl1emma case) has proposed a conditional caoperatl0n to the 

other if they would .ever get caught (or to be more general if a situat'ion 
1 

arose in which commitments would have to be reached separately under the 

menace of ci rcumstances ). The game becomes one whe re cooperat; on de pend s 

on the knowledge each player has of the other player's capacHy ta 

predlct his own strategy choice: 

UTnen, however tl1e pl ayers become aware of each o,ther' s powers 
of prediction, prediction probabl1ities that satlsfy the 
previous lnequallties are $ufflcient to protect the players 
against elther's reneglng 'on an agreement that 15 reached. 

20Steven J. Brams, Paradoxes in Politics: An Intf'oductlon 
to the Nonobviaus 10 Political Science, Ch. 8 liA Paradox of Prediction" 
(New York, The Free Press, 1976). p. 193-213. 

21Tlt-for-Tat: the leader plays C when the follower plays 
C and 0 when he plays D. 

-
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For glven that each player knows that the other player's prob­
ability of predlcting his own strategy cholce is sufficiently 
high, he kfHlWS that he probably cannot 'get away with' a sudden 
switch in his strategy choice in the play of the game, because 
this move will already have been anticlpated with a high prob­
abl1ity'in the preplay phase."22 

If in a pre-play phase of the game, players become convinced 

thilt their later choîces are predictable 1;,0 CI sufficiently high degree, 

they will select a cooperation course as the more'_advantageous. Here 

probabi 1 ities of correct prediction serve as parameters for the metagame 

solution of the prisoners' dilemma. The "choice rule" ,is a conditional 

strategy within CI metagame. It proposes a game-theoretic formulation of 

'trust in human transactions. Returning to player 1 in the prisoners' 

dllemma. his dominant strategy wh1ch was ta choose defectlon as CI sure 

minimax out come will be replaced by a maximal utl1ity strategy of 

cooperation to the extent he will consider player 2's capacity of 

predicting his own cooperative behaviour as sufficiently high. 

, 
) 
( 

ln matrix form_ the case is the foll owing: 

PLAYER ~ 

Predicts C Predicts D 
------+-~~~~~---

c - Xz 
PLAYER l 

o 

FIGURE 8: Player 1 ordlnal preferences in Il non-coaperatlVe game subJected 
ta sanction by correct predictlOI)S by player 2. 

22Steven J. Brams, Ibld., p. 209. 

v 

c 
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According to Brams: "l f p. ;s the subJective probab1li.ty that player 1 

believes player 2'5 pre'cllction about his strategy cholce will be correct, 

then the expected - utility principle would prescribe that player 1 

s hou 1 d choose stra tegy C if 
\ , 

X2p + X4 (l-p) 'J Xl (l-p) + X3p·II23 
, 

Here the dil emma for pl ayer lis that although he woul d prefer strategy 0 

'i 
and outcome Xl' the fact that he knp\lls \ that th; s strategy woul d be 

,< 

, sanctioned by prediction of player 2 (leading to X3) makes him stick ta 

strategy C as being both the one leading to the best outcome and the one 

which is the most predicted by player 2. 

If th; s scheme i s accepted as representat; ve of undert'yl ng 

cho;ce,.permutations existing in this particular case of dec;s;on-making 

under uncertainty, we therefore can propose the existence of a faurth 

principle as being an abstract intervening factor in human affairs. 

The Condi t 1 ona l Cooperat 1 on ~r1 ne 1 pl e 

"This 1S the assertion that, in sysîems of decision-making 
~ 

under uncertalnty opposing consc;ous players, if cooperative behavlour 15 

a function of the capacity of other players to pred1ct such a behaviour, 

the outcome will correspond to the equilibirum pOlnt of each player's 

maxim1n." 

~h;S princ1ple may serve as a Justification of the 1nsti-

tutiona1izing process occurring in soclety and ln politlcal systems. 

23Steven J. Brams. Ibid., p. 203, Brams' termln~logy has 
been 51 i ght ly changed here to correspond to that used 1 n the prevlOus 
examp 1 es. 

- • 
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Norms,"values and bellefs syste"1s can be se en as the outward expression 

(as well as the symbol le expression) of a process of meta-commitment con­

slsting of the açcumulation of millions of decisions ;n a given territory 

within a given time-span. Gover7iment itself can be seen as the ultimate 

embod i ment of a process of cooperat; ve meta -cormll tm<!nts. The capacity of 
J 

a government ta predi ct a certain type of cooperat; ve behavlour entrench-

ing that behaviour as the convent;onal norm of society. 

CONtlUSION 

From a rev;ew of the possibilities offered by game theory ;t 

is possible ta conel ude as to the axiomati c character of this approach. 

In the words of a founder of the theory: 

Il The appearanee of nove l and camp 11 cated not ions l s due to a 
mathematical analysis that 1s germane to the subject ITl9her and 
has nothing to do with any ideological or other conception of 
society. The mathematical analysis unravels implications of 
sorne generally aecepted facts and observations, axiomatica1ly 
stated, and then leads via the fundamental minimax theorem to 
the discovery of relationships in the empirically g;ven soclal 
world wh; ch without the a; d of the new theory .have ei ther 
escaped notice altogether or were at best only vaguely and 

~}lua l itat i vely descri bed. "24 

Game theory corresponds to the spirit of a science based on 

structural 10g1C rather than on emp1 r ical general1zat/ians of series of 

facts obtalned by inductive analys;s. Causality ;n thlS approach is not 

cont i ngent, but 'st ructura 1 (abst ract -st rue tura 1) -- cons 1 st l ng of a 

',240skar Morgenstern, "Game Theory." Dlctlonar~ of the 
History of Ideas (New York, Charles'" Scribner's Sons, 197 ), Vol. II, 
p. 271. 

.'. 

'1 
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necessary iterati on pattern that .. can be abstracted from matrices of 

Choi ce i ntersect ions. This iteration takes the forro of an algorithm 
t 

amenable to algebra'ïc reprl~sentation. Wh en translated in empi ncal terms 

it corresponds to principles govermng reality.25This manner of 

explaining real ity through the properties of its underlYlng loglcal 

skeleton is entirely °new and identical to the structural-axiomatic 

approach used in modern theoretical physfcs. From aXloms theorems are ..., 

derived that lead to testable princip.les (or consequences) in observable 

reality. Game theory points to the existence of abstract events under-

lying '·the visible socio-political reality. These events (essentially 

permutations of choices) cannot be understo'od in empricial terms -- or at 

least not as wel1 as with an approach made of mathematical comblnatorics. 

The complexity of the structure is simply too great to be amenable to" 

description by usual means. From an interpretation of underlying factors' 

of the polùical system, a researcher can explaln standards of behavlour 

as consequences of strateglc algorithms rather than, as results of 

contingent factors involved in the surrounding sltuatlon. 

G~me t~ory offers a more advanced type of theory and l ts 

problematic.s is more in tune with the complex political situat10n that , 

has resulted from the modernization ·process. Instead of postul atl ng a 

pnnciple of 1ndeflnlte (and posslbly infimte) process of development 

25pnnciples similar to those described ln this chapter 
can be found ln chapter 10 of: Wl111am H. Riker, The Theory of Polltical 
CoalltlOns (New Haven, Yale Unlverslty Press, 1962), p. 211-243. 
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and technologization. Game theory postulates at a somewhat deeper level 

that realHy is in a perpetual state of quasi-disequilibrium • 
. 

Resembl ;ng quantum theory in its problematics game theory views 

reality through a set of new c~ncepts which open new fields of 1nvestiga-

tians. The breakdown of reality into its game theoretic componentsO 

examplUies a nature which is infinitely more complex and permutable than 

one coùld have imagined. Any human decision -- when observed from the 

side of lts logiç,al components -- 1S much more complex than the subject 

himself would have thought -- each chai ce being the end resul t of mathe-
, , 

matical relations bet,ween al'':'(' possible choices in each case. ThlS 

complexity ~s at the sa me time a factor of instabil ity. At the moment 

the theory lS able to discern that social organizationli may have no 

stable sets a fully symmetric arrangement (like démocracy 'itself) is 

conducive' to asymmetric developments througtr a coalItion-formation 

process and social and political instltut10ns being unable ta integrate 

all factors ln a manner satisfy1ng a game-theoretic control algorithme , 
o 

ThlS last proble~ hav1ng been mostly develo pe1 by Mllnor (for declsion-

making under uncertainty) and by Arrow (for electoral1y representative 

system). Reality in the perspectlVe of game theory 1S therefore, ln a 

perpetual state of relatlVe flux starting fram a group of -lnVarlant 
, 

relations. Like quantum theory once agaln game theory postulates the 

existence of an indeterminism the parameters of Wh-1Ch are lnVarlant. 

Q 

, One of the dlfficultles of game, theor,y. however, is that the, 

new concepts. language and problematics which are proposed are still 

( 
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considered more as heurlstic devices (or techniques) than as elements for 

a more modern model of the pol itical system. Desp; te the much superior r 

formalism of the approach there is sorne hes;tancy in uSing it for a re-

interpretation of the -structural-functional approach for example. If 

behav'our 1S a function of an iteration proress ln a real ity conceived 

as a network of lntersecting and interlocking choices then normally 

the major processes of the system (adaptation, integration, pattern-

---maintenance and' goal-attainment) could be concei ved as clusters of 

lteratlon patterns. If a correlation could be made between each of these 

functions and each of the basic choice-games described ln this chapter 

(gamet meta-game, hypergame and conditional cooperatïon) then we should 

reach a better understanding of the ;nner dynamlcs of the political 

system and possibly a core of logically invariant relationships serving 

as a necessary pre-order of the political life. Visible occurrences and 

developments coul d then be interpreted as necessary consequences of a 

binding inner logic of the system. It;s ou~ ç:onclusion therefore t~t 
-

the superi or logi c of game theory. its mor:e advanced, problemat i cs and its 

potential as ~ model of the political system are compatib1..e with the 

implementation of the structural axiomatic method in political science. 

') 
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CONêlUSION: A JUSTIFICATION OFAXIOMATIC M'THOD 

Probl emat1 cs 

Phys;cs has tradiUonally been a source for the understanding 

of scientfic method. From cl assical physi cs scientists of many disci-
') JO 

pl ines includi n9 the social scien'èes have gathered a sound understanding 

of the inductive-empi rital method and" have applied it with a reasonable 

amount of success. Unfortunately the axiomatlc method as deve10ped ln 

modern physics and as exposed by Al bert Einstein has not recei ved any 

amount of particu1ar interest in the scientific cotmlunity. ln fact few 

f_ ~cient i sts outs i de ~he field of theoreti cal physics seem ta be aware that 

the theories of modern physics result from the application of a new 

method. The consequence of th; 5 ne91 ect i 5 an incomplete understandlng 

of the process of theory-building. The aXlomatic method ;5 more than a 

technique for data gatHering, it is a 10g;ca1 strategy set up for ,the 

purpose of scientific theorizi ng. ' The idea behind lt is that theory 

cannot re,sult from the simple addItion of facts or tram an explanat;on 

1 i nking tacts together - theory ;mpl i es more than that. 

As an approach ta theory-bu; 1 ding the axiomatic method propos~s 

a program that differs in many aspects from the actual approach. This 

program can be summarl zed ln the foll owi ng po; nts: 

,J __ _ 
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• Generalizations of observed patterns of facts are very 
difficult to prove. In nature. the exact repet Hion of a 
conjunction of factors happens very rarely. The reason is 
that the number of conjunctions that can resu 1 t 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. 
Ta generalize this particular arrangement in a universal 
pattern i s consequently unjust; fled. 

• Factual behaviour is the result of a logical pre-order. 
Modern physics postulates the existence of loglcal pre­
conditions of action in nature. Observed occurrences 
simply correspond to a pre-established pattern • 

• Observed factors are structurally i nterrel ated at an 
underlying level. Unseen connections between observable 
variables are decisive and form a tightly-knlt structure. 

In the axiomatic approach facts serve as symptoms of patterns 

of underlying relations and the axiomatic method serves as some sort of 

l,og;cal radar that seems to position these patterns by having them 

correspond to a necessary pre-order of the observable patterns. The 

aSSUl'1'lptlon is that the real cause of events is somewhat below the surface 

in an arrajgement o'f thi ngs correspondi n9 to a necessary l ogi c. 
/ 

These arguments are new. They do not correspond exactly to 

current assumptions. They are somewnat more di fficul t to accept for 

social scientists due ta the implicit determinism they propose. The 

question therefore is why should social sciences' facts behave like facts 

in modern physics? After aH they are "human facts" WhlCh means they are 

relatively independent from deterministic schemes. In a sense the 

objection is understandable by current standards but is inconcei vable by 

axiomatic standards. The axiomat i c method maintains that facts cannot 

control the structure of events. They are controlled by it and if human 

;: 
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liberty 'exi sts it is slmply as the symptom of a complex structure - lt i s 

not -decisive by' itself, it 1s simply another way of carrying logical 

necess i ty. 

What is important to understand is that in structural terms 
~ 

human liberty compl ies with a tightly-knlt patter,n "of conditions of 

action that cannat be changed by the individual player. Each human being 

'i s subordi nated consci ously and unconsci ously to far-reachi ng normati ve 

systems that tell hi m who he i s an what he i s a 11 owed ta do and even ta 

think. This range of action 1S further restricted by conjunctlons of 

surroundlng factors (ecological. demographic. economic, technical, soclal 

and' political) that are understandab1e in structural terms. The 

i nteraction ~ these pat~erns accounts ~urely for observed behavi our and 

the subjective impression 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 understanc1; human 

behaviour (can'also JustlfJ: it) by an adaptation of the individual p1ayer 

to the strategy of the system in whi ch he 1 S - 1 f he does not conform to 

this strategy. hlS action will fail for the strategy accounts for the 

necessary 10glC operating within a glVen human system. 

We can assume therefore that g;ven a margin of tnal and error 

the conscious indlvidual player will orient hlS indiv1dual behav10ur OQ a 
",c 

course pre-determined by structural cond1tions of action if he wants 

resul ts. Patterns formed by hi s own behavi our become symptoms of thi s 

underly1ng logic and permit for an axiomatic mode of thinking ta take 
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plaée. An analogy with chess may be helpful here: ru4es 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 lS the 

"mathematical structure of the permutation of pawns that explains moves as 

necessary. In a slm;lar manner the vislble rules governing human action 

do not matter very much. they simplY" tonn a cadre within which actfon 

~orresponds to a strategy of thrr system that transcends si ngul ar choices. 

H1storical event's and political events are better understood ,f we postu-

late that pont1cal sytems play a game of then own th'at transcends the 

singular choices of indivlduals. It is not only a question of statisti-

cal aggregation of individual choices it 1s also the hypothesis that 

collect; ve patterns of huma;' actions correspond to a necessary log; c. 

Once this perspective is understood the remaining task is to 

disover the structure of underlying necessity at work in human systems. 

Postulates that held for a science of behaviour limited to an analysis of 

the contingent cond,tions of action do not apply anymore. The problem 

facing the theorist at that point is an ominous one - he has to postulate 

the ex; stence of an unseen' pattern and hi s method for descri bi ng it 

conslsts of a puzzle of this pattern in which the pieces wl11 fall 

together as corr~spondi og ta the S lmpl est 1 aws 11 nki ng these pi eces 

_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. SClence becomes a 

• 
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-bit of a logical game. The scientist can build up as many algorlthms as 

he wants. those that wi 11 be retained are those' wh i ch wi 11 Ilest 

c 

correspond to the observed patterns (eoncei ved as consequences of the 

necessary logie proposed in thg model). 

'If this program is accepted as another way of looking at things 
'" 

, u 

then modern physi cs becomes important beeause it descri bes pree i s.ely 'how 

this method was appl ied. It serves as a chart of what to do and what can 

be expected. Again the fact that this methad is based on formal logic as 

an ana1ytic epistemology must not be forgotten. The rul es of hi gh level 

theorizing,are not based on substantive r:.eality as in inductive modes of 

analysis but on a reality reinterpreted as a system of logic in which 

facts are slmply reference points. As a system of 10glC it is a general 

method for the interpretati an of facts" Obvious ly the model s created for 'J 

political analys1s will not be those created for the analysis of 

partic1es behaviour but will have in comman with models of thearetleal 

physics the fact that they are set up by means ofaxiomatic logic. In 

the pages that follow we will reVlew the axiomatic program in physics and 

conclude as to the possibl1ities political science may have ta borrow 

from ; t. 
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A} Factual Logié 

1) Conjunct 1 ons and Sequences of Facts 

The strategy ofax;omat ; c method rests on a new understanding 

of factual a'spects of reality. This new concept has led to the rejection 

of inductive-based general izations as a method for theory-building. 

Briefly stated the principle 1S the followipg: "factual sequences arec:::. 

purely accidental." 1 ln other words no necessary connections can be 

derived From contingent interact10n of facts. Contingent interactjon as 

a gi ven state of affai rs can be reported as such and thi s type of case­

by-case analy5is is the one that is traditionally performed in political 

science. But from these interactions we cannot conclude as to their 

universality. If ln a given conjunction of facts we find that 7 factors 

bear on a gi ven occurrence, the chances that thi 5 same pattern occurs 

again exactly as it was observed are 1 ln 5040 possi bil Hi es. Th_~ 

that a permutation of 7 factors can create 5040 different conJunct10ns. 

It also means that visible reality 15 not representative of a11 the cases 

that can be obtalned by all the poss; ble arrangemets of factors involved. 

This accidental character of events means that general ization fram 

a particular situation, or in other words an assessment as to ltS 

, 

llo/.F. Bynum,_Dict1onary of the history of science (Prince­
ton University Press, New'Jersey, 1981), "Laws," p. 230. 

" 

~'~~1J, 
',- "' 

,,' 
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uni versal ity runs strictly agai nst the odds. A second consequence of 

this paradox is that regression of factors bearing on a single occurrence 

will further decrease the capacity for generàlizat;on - at factor 10 the 

number of possible arrangements is above the two milllon mark. In 
1 

expe rimenta 1 phys, cs the control of acci denta 1 factors i s ob ta i ned by the 

use of high-level technology. If a scientist simply assumes that the 

sequen'ce of facts is identi cal 'to the conjuncti on of these facts then he 

is reifying the observed reality (which is a singular case in logical 

terms) into a natural law that leads ta contr'iidictions with future 

observations. 

The necessity to distinguish which element in an i)ccidental 

sequence forms a necessary cause led to the idea that sor~e 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 transcendenta 1 rea 1 i st system , 

where laws are tendencies of abstract mechani sms WhlCh are exerc; sed 

wi thout neces sarily bei n9 manifest in part i cul a r outcomes. Conj unctl ons 

of factors become mere symptoms of underlying control systems. The 

apparent arder of the viS1ble reality (despite the chronic accl dental lt y 

of facts) 15 attributed ta the pre'5~nce of relational control patterns. 

Since we cannot directly observe these control mechanlsms. 

the, r functi oni ng has to be expressed ln terms of a control al gorithm. 

It is an axiomatic procedure representing functional relationshlps in the 

control1ing variables which can be linked to the stabil ity of a given 

\ 

i 
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outcome. The algorlthmlc constant becomes the ne~essary cause of the 

outcome. The algorithm lS the imaglnary reference input of a conJunction 

of factors analytically conceived as forming a control system. The value 

of th15 input determines the outcome. 

The aXlomatic approach therefore proposes a new solution ta the 
, 

problem of unpredictability of facts. Since an exact analysis of their 

interaction will never reveal anything more than contingent causality, 

the only solution 1eft is to locate necessary causality in formal 

patterns, "as pre-condition for observed occurrences. 

The traditiona 1 empi ri cal posz· tlon i s that repeated conJunc~ 

tlons of events replace the necessary causallty that could be atta1ned 1f 

necessary connect ions in nature were knowabl e. ln fact the axiomat i c 

theori st i s bri n9; n9 a new method that gi ves access to necess.a ry connec- > 

tlOns and renders the explanation by repeated conjunction of facts, an 

artificial way of building general theory. Necessary connections are no 

longer in vislble events but in mechanisms generating them. 

2) The Search for the Axlomat1c Structure 

Axiomatlc science proposes a more lnterestlng 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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ln a~1omatic operat1onalism, the material facfs are not the 

fundamental abjects of scient1f1c research. Instead the approach concen­

trates on hypotheti cal abstract events, on interaction of unseen proper-

t1es that are reflected in the visible occurrences. Even if visible 

facts retain the1r character of being the terms of the relations. 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 princ1ples. Relations form a relatively 1ndepend­

ent system that gui de the facts. The theory becomes a rat i ona li st i c 

i nterpretati on of rea l fty: 

"Although 1t 1s true that 1t 1s the goal of science to discover 
rules which permit the association and foretell 1n9 of facts. 
this 15 not its only aime It also seeks to reduce the connec­
tions discovered ta the smallest possible number of mutually 
1 ndependent conceptua 1 el ements • It 1 sin thi s st rivi ng after 
the rational unification of the manifold that ft encounters its 
greatest successes, ev en though it is precisely this attempt 
which causes it to run the greatesf r1sk of fa 11 ing prey to 
ill us ions. But who- ever has undergone the intense exper1 ence 

of succéssful advances made in this domain, 1s moved by 
profound reverence for the rational ity made manifest in 
~xi stence."2 

-
For Einstein, no inductive method can lead to the fundamental 

concepts of physics. IIlogical thinking is necessarily deductive; ft is 

based upon hypothetical concepts and axioms. 3 · The formal-logical 

content is a concrete consequence ofaxiomatic principles. 

p. 49. 
2~. Einstein, Ideas and Opinions (N .• Y., Dell Publ. 1954). 

3A• Einstein, Out of my later years (N.Y. , Wisdom Library, 
1950), p. 76-77. 

, 
--- --------------- -------- -- --- -- -----~--- --- --- --- -~ ----
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Einstein repeated on many occasions that the axiomatic basls 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 aXlomatic theorizing 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 satlsfy the logical 

. requisites of a pre-order. In Einsteinlan physics these properties form 

a four-dimens i onal continuum. 

"If we postulate a Riemannian metric and try to flnd the sim­
plest laws such a sçheme 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 
1 aws whi ch such a, fi e 1 d can sati sfy we arri ve at Maxwe 11 15 

equati ons for empty space'"4 .... 

In computer terms the axiomatic model is a "language" within which the 

axiomatic prlnciples form different possible programs. 

In the science of Albert ~insteln the hypothetical structure of 

space-tlme is hlS scientific object of knowledge. It;s the phYSlcal 

relatedness behlnd the physical object of knowledge. ThlS structure 

remains lnvariant for all physical objects which are chosen as reference 

points for the empi ri cal measurement of the experimental physicl st. In 

fact the world we see becomes a function withln the theory: 

4F•S•C• Northrop. "Einstein's conception of knowledge," ln 
F.A. Schilpp, ed., Albert Einsteln Philosopher.and Scientist, op. Clt •• 
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 
t heory rep resent s qui te the cont ra ry 1 a set of 1 dWS wh i ch a 11 ow 
for variability from one observer to another. This one-sided 
conception is linguistically implied by the ward relativity 
which does not character;ze the theory as centrally as it 
should. The true state of affa i rs can be seen when attent ion 
i s dlrected ta the aforementioned postulate of objectivity 
wh;ch required that the' basic laws (the differential equations 
of highest arder used in description of real ity) shall be 
invariant with respect ta certain transformations. From this 
the var;ability, or relatlVity, of aetailed observations may be 
shawn to fol1ow as a logical consequence. To give a simple 

c example: the basic laws of electro-dynamlcs involve the speed 
of light, C. If these laws are tOr be invariant, C must be 
constant. But the constancyof C in different ;nertlal systems 

, requires that moving abjects contract, that moving clocks be 
retarded, that there be no un]versal simultaneity, and 50 

forth. Ta achieve objectivity of basic description, the 
theory must confer relativity upon the domain of ifTll1ediate 
observations. In phllosophic discussions too much emphas;s 
has been pl aced upon the inc i dental consequence, doubtles 5 

because the spectacular tests of the theory invol ve th; s 
consequence. "S 

Therefore axiomatic causal laws oonslst of the laws ta which 

the axiomatic conceptual scheme as a control mechanism must corresp and 

in_ order to explain observed empirical consequences. Therefore there are 

severa 1 steps ln vo l ved in the c reat i on of an ax i omat i c theory. 

5Henry Margenau, "Elnsteln's Conception of Reality," in ., 
P.A. Schilpp, Albert Einstein Philosopher and $clentist, op. cH. p. 254. 

\ 
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It rejects cumulation of the facts of experience ln an attempt te preàl:t 

further occurrences as the unique poss; bl e accompl ishment for SClence. 
, # 

'" 
t pr-oposes instead .the discovery of a sin~le system of pr;nclples from 

all visible- occurrences could be explained by transformatlon of the 

propositi on •. Th; s theoretically des, gnated conceptua l system 

is not an abstraction from purely empirical, POSitivlStlC llT11lect1d~ nor 
~ . - /) 

can it b logically deduced from it either. The und~rs-tandl~g of 

come from.within as the result of a bUl1t-ln body 

o autonomous axioms. The ax.iomat i c program ln SClence amounts to the 

foll owi ng el ements: 

"1) The reality which is the ultimate end of SC1~nçe 15 a 
simp,lest possible system of thought which can unit y 
the observed facts. ' 

2)" This'conceptual apparatus ~rasps rea,llt~'independently 
of being observed. It J as a '5elng as does the 
'reality' which it grasps. ' 

·3) This conceptual syst~m is at the same time a model of 
real ity WhlCh represents thi ngs, as they are ln them­
selves. 

5) This conceptual system does not stop at mere know­
l edge of ensembles of things but grasps thi n-gs them-
selves. , 

6) It is reasanable ta think that thi5 reality can De 
grasped in all its dept,hs '''6 

, 6J •F• Kiley, Einstein 'and A~u;nas: 
Hague, M. Mlthoff, 1969). p. 55-56 • 

a rapprochment (The 

" 
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8) Consequences for the Future of Method tn Polit1cal Science 

The major consequence ofaxiomatic method for political science 

consists of the introduction of a new problematics. Instead of general~ 
&l 

izing conjunctions of facts described by inductive analysis the axiomatic 

,method proposes that we expl ain vi si bl e behaviour by the exi stence of 

hypothetical forma' patterns underlying the visible pol itical system. 

The reasons for doing so are - first that the postulate of generalization 

of inductive observations i5 over-optimistic and - second that an 

explanation bya fonnal sub-structure illum'Ïnates the area of political 

knowledge in ,greater depths and is capable of offering prefjiction in 

quasi -detenninistic terms as a consequence of a self-evideilt system of 

1 ogi c. 

The impl ementation of such an approach in pol itical science 

requires two successive steps, the first one being a reconceptualization 

of method and the second bel n9 an attempt to create a concept ua 1 cadre 

for futur~ politlcal axiomatic theorizing. 

1) Reconceptualization of the Scient;f;c Method 

Starting from the previous discussion, the difficulty of 

Political Science is immediately given: we cannat deri,ve a scientific 

logic rrom the superficial and contingent character_of the facts. 
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By, choosing the world instead of the abstract real ity existing 

among the facts as the focus of analysf s, pol ftf cal science proves that 

it is ba ed on 30 ;nsufficient method. 

"1 wo ~ d be the 1 ast to di spute the centra 1 importance of 1 aws 
in soc 01 agi ca 1 expl anat ion. and the 1 ast to deny that these 
laws m st be both derived theoretical1y and grounded empir1cal~ 
ly. n the other hand, in dealing with a field like social 
chan e, 1 have discovered a real scarcity of laws and a deficit 
o heoretically derived propositions, to say nothing of firmly 
stablished empirical regularities. The discrepancy between 

know;'ng what should be done and possesslng the resources to do 
ft was considerable'7 

The empirical reality lS irrational. Common sense knowledge is 

full of contradictions that are always attributed to the inf1n;te variety 

of the facts involved in any contexte The visible reality ;s a cinema­

tics ( a succession of images) to which we attribute an arbitrary meaning 

by cul tural convention. Thi s apparent real ity cannot be the source of 

scientif;c knowledge due to its extreme fluency. The flow of events will 

change with the contexts of observatlon thus even rendering hazardous an 

empirical classification of the phenomena. 8 

The major consequence of the Einsteinian ep,lstemology then 1S 

that common sense 1S an illusion: 

7Neil J. Smelser, "Some replies and sorne reflections." 
Sociological Inguiry. No. 39 (1969), p. 217. 

8Gaston Bachelard, Le rationalisme appliqué, (Paris. Presses 
Universitaires de France, 1972), p. 122. 
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"As with astronomy the difficulty of recogmzlng the motion of 
the earth lay in abandoning the immediate sensation of the 
earth's f;x;ty and of the motion of th&~planets, so in history 
the difficulty of recognizing the subjection of personality ta 
the 1 aws of space, time and cause 1 ies in renounc; n9 the di rect 
feeling of the independence of onels own personality. But as 
in ast ronamy the new vi ew sa id: 1 It i s true that we do not 
fee1 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: lit 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 wor1d, on 
time, and on cause, we arrive at laws,' 

In the fi rst case it was necessary to renounce the conscious­
ness of an unrea1 immobility in space and to recognize a motion 
we did not fee1; in the present case it i s sim; 1 arly necessary 
to renounce a freedom that does not ex;st, and to recogni ze 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'rep1aced in politica1 science by a fundamental science 

of society. As G. Novack puts it: 

UIn these fields of science the superficial phenomenal nature 
of facts was recognized and they were set aside as mis1eading. 
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 c1ockwork 
moves the hands on the face of the clock. The task of science 
was to probe through the outward expressions which first 
i mpressed themse 1 ves upon ou r senses ta the more remote and 
hidden materially active causes in the background'"lO 

9Leo Tolstoy, War and Peace, 
nica. 1952), Second Appendix. p. 700. 

~ 
(London, Encyc l opaed i a Srit a n-

lOG. Novack, Empiriclsm and its evo1utlon, (New York, Merit 
Pub 11 shers. -1 968), p. 37. 
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In summary the problem of pol itical science has been to 1 ;m;t 

the scope of scientific activity to a single method - the inductive 

empir;cal. This singular conception has overlooked the fact that there 

was another view of how science worked - axiomatic-deductive mode of 

reasoning. ThlS point of v;ew stresses that an inductive method is not 

on1y too optimistic in its conception of theory-building, but is a1so 

1imiting and restrictive in ;ts application and results; 

"Empirica1 research susceptible to statistica1 tests of validity 
and reliability 1s regardep as the on1y legitimate source of 
knowledge, while problems/not susceptible to such methods are 
exc1uded from the domain of investigation ••• 

The net aggregative effect of these tendencies is a strong 
predisposition to concentrate on micro-issues. Macro lssues of 
social structure and dynamics - including most prob1ems of hlgh 
po1icy significance - are often regarded as subjects 'at 
present 1 not suscepti b1e to ,'scientific 1 eX,amination, and 
therefore not to be dealt with by contemporary social 
sciences. "ll ' 

Political Science has limited itself to the study of given 

conjunct;ons of factors WhlCh were relatively stable. The tendency to 

consider this norma1cy on a standard for comparison may ~ve prevented up 

ta a certain extent the apparition of imaginative hypotheses. Too much 

emphasis may have been placed on conditions of malntenance of polltical 

equi 1 i brium. 

lly. Dror, "The barri ers facing Po1icy Science," American 
Behaviora1 Scientist, 1965, p. 4. 

---~-~----
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"The conclusions, too, show the marks of the method. For if one 
is unwil1ing 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."12 

According to Werner Heisenberg13 it 1s scientific tradi-
. 

tion that shapes the problematics of science. It gives consistency to 

the development of knowl edge 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 changing our approach in 

this domaine Several 'reasons can be proposed for thp, neglect in which 

axiomatic method is held today. 

Human Moti ves 

As a conception of reality the axiomatic method does not 

correspond easily with sensate experlence. Nobody has ever seen an anti­

symmetric tensor field or an isotopie spin. The new nethod ta1l<s about 

model s of rea l ity, reference systems, i nertl a 1 systems. The concept ua 1 

structure is at oÔds with current experiences made by m,llions of 

individuals. The tendency is therefore to discard it as an unnecessary 

compllcation. ThlS tendency is relnforced by what could be called the 

ideology of common sense. ln our culture there lS a positive prejudice 

12Sernard Susser, "The 8ehavioural Ideology: 
a Retrospect," Political Studies, 1974, 22, p. 276. 

A Review and 

13w• Heisenberg, "The .New Tradition in Science,." CBC radio 
program, Toronto, October 1976. 

p=-' -
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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 cOll1Tlon sense 

makes knowledge the equivalent of observational certainty. It does not 

occur eas;ly to anybody; billions of human beings· were wrong ln assuming 

that tfme and space were separate elements nor dld ,t occur to aflybody 

t hat the who le of humanity wa 5 wrong at the t-i me of Ga 111 eo concerni ng 

earth's fixity. Another aspect of this b~lief is anthropomorphism. ln 

puP culture - especially since Renalssance - man is seen as a yardstick 

by which we must judge society and politics. The problem is that man is 

al so the dependent variable of a great number of structural factors 

ranging from brain chemistry to economic structure. 8y placing a severe 

restriction on non-anthropomorphic evaluation of politics science remains 

limited by moral assumptions. 

Philosophfcal Tradftion 

Philosophy of science lS still largely positivistic in 

character. lts 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 assumptions of modern axiomatic method. , 

Like Ernst Mach most positivists Dassimilate the axiomatic method to a 

heuristic devlce 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. 

• 



-
294 ' 

Sc1ent1f1c Culture 

Sc i ence in the modern context i 5 as s i mil ated to techno 1 ogy. 

The tremendous success of appl i ed sciences has pushed back the theoret­

ical side of science. The emphasis placed on solvlng problems associated 

with machines and computers has imposed the notion that rationality was 

limited to concrete things. Gathering data and explaining problems by 

visible 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. 

P~1t1cs As a Human Affa1r 

The Behavioural revolution in the social sciences has not 

challenged 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 

scientlfie theory. However, human postulates are not incompatible with a 

pure science of pol ities. 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 theory 

of politics based "on generalization would not bother the axiomatic 

approach which precisely postulates that repetition of precise conjunc-

tions of factors is atypical. The postul ates of subjectl ve thi nk; ng 

5 2 
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and human liberty are not valid arguments against a pure science either 

since subJective thinking, and human action form sequences of facts that 

can obey a 10gic of a higher order than the one implied in each canSC10US 

choice. Subjective thlnking daes nat command pontical junctures - it is 

rather a dependent variable. The not1on that politics constitutes a 

second order Ireal Hy contrary to physics which deal s with pure concrete-

ness is totally refuted by modern axiomatic physics which postulate that 

the visible world of objects is ,also a by-product of an abstract sub-
I 

structure. Finally the idea that certain political events are pure 

surprises resulting fram an unseen combination of events would ,not deter 

an axiomatiç 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 polîtics would be in a 

better position to deal with the unpredictable aspect of human problems 

than the induetive-empirieal method 15. The façt that the axiomatic 

method is not an issue in the methodologieal debate ln the dlscipline is 

unfortunate. Dur1ng the past 20 years the concept of paradigm has become 

very popular despite the fact that it does not propose the means by which 

scientlfic revolutions could oecur. The axiomatic method is a strategy 

that can support revolutionary theories in' many areas of knowledge by 

providi'ng a logical support for audaclous and far-reaching hypotheses. 

The inclusion of the method as a tool for scientific revolutions would 

pravide for a development of the methodological debate in the disCl-

pline. 

1 

1 
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2} The Possibility of Implementing the Hethod in Political Science 

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 po1itical 

occurrences as resulting from fonnal patterns. ln Chapters V we have 

rev;ewed sorne conceptual schemes that are pre-axiomat;c in character. 

Our hypothesi s is that these schemes provide for bas; c cadres defi ni ng 

which types of relations are to form the analytic context of the axio­

matie theory. These cadres as we have seèn are linked to certain struc-

tural occurrences of politics such as opposition, direction of attltudes 

and basis of power. For the moment these cadres are more or less provis-

ory - in order to build an axiomatic theory a next step has to be taken: 

it consists of the postulation of a principle of internal dynarnics that 

would satisfy a pre-order of logical condltions causing the occurrences • 
.. 

This necessary causality could provide for a first axiomatlc 

theory of the po1itical system'-- therefore our conclusion 1S, a provisory 

one: as a conceptua1 scheme the axiomatic method is certainly possible 

in Pol itical Science. Since the method postulates 1tsel f the analytic 

structure that wi 11 become its object of study nothi n9 can prevent it 

from defining an abstract structure of functlonal relati ons of pol1tics 

but as long as principles governing these hypothetical structures are not 

proposed or tested the possibility of making scientific aXiom~c 

theor;es 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 implementat;on 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 

political occurrences and ttle 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 o'Î scientific theorizing. It is a precious aid ln answer~ 

ing the question of how we know what we know. It provides for a greater 

basis in the range of theoretical speculation from which it may be 

possibl~ to ;ntroduce reliable scientific knowledge ta political science. 

\ole have "always looked at physics for the methodology of science.' It ;5 . 
important to understand that modern physics is now offering a different 

approach than it had in the pasto 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 paradlgm proposed by Einstein ;s capable of replacing the traditional 

Newtonian paradigms with fresher. more analytic and more coherent ideas. 

It is essential that we recognize the extraordlnary possibilities offered 

by the new approach in its capacity to redefine at a. hl gher level the ~ 

problematics of scientific knowledge in general and of pol itical science 

ln particular. If as we have seen 1n prevl0us chapters the method could 

al ready provide for new types of conceptual schemes for the study of 

POlitlCS 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 ta make US conclude that the implementa-

tion of the new method in political science 1s a possiblllty. 

G 
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