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FOREWORD 

This book is a “semi-finished product”—a combination of a theoretical treatise 

and a plan of work.1 Although, 1 believe the concepts here outlined to be more 

or less fully developed and of current interest, 1 realize that a more complete 

articulation will require a considerable amount of research. 

In the concluding remarks, after the reader has become acquainted with my 

ideas, I will give in greater detail my reasons for publishing a semi-hnished 

product. In this foreword let me give a single motive only. 

In 1968, the methods of economic administration and management in 

Hungary underwent a thorough reform. The systems of economic planning, 

enterprise control, material incentives, prices and incomes were essentially 

transformed. A number of economic processes which were formerly the subject 

of strict central control were, to a large extent, decentralized, and the role of 

profit as one of the material incentives was considerably increased. 

The preparatory work for the reforms was carried out by several working 

panels, both theoretical economists and practical experts. It was a task of 

unparalleled interest and novelty to survey the economic system as a whole, 

and its major component factors and to predict the expected overall effect of 

the proposed changes. 

Those participating in this work could rely on their daily experiences and their 

practical knowledge of the operation of economic systems in Hungary and 

abroad, but could hardly build upon any economic theory in the strict sense 

of the word. No scientifically established theorems were available to guide 

them in their work. It would certainly have caused great amusement if, at some 

committee meeting, a mathematical economist had claimed on scientific grounds 

that an atomized market with perfect competition was needed to ensure that 

prices would become the sole regulator of the economy and that an optimum 

equilibrium would be achieved. 

1 The research work on which this book is based started in 1965. Since that time, 
I have written three essays which may be considered preparatory drafts of the present 
work, namely “A gazdasag mukod^senek szimulacios modelljei” (Simulation models 
of the functioning of the economy) [129], mimeographed, 1966; “Anti-Equilibrium” 
1st version [130], in manuscript, 1967; and “Anti-Equilibrum” 2nd version [131], 
mimeographed, 1968. 

XV 



XVI FOREWORD 

Theory has proven unsuited to practical application. It was my exasperation 

with its inadequate and unworkable character that inspired this book. 

This exasperation finds expression also in the sharp tone of the work. In 

some places, criticism turns into outright attack. Some comments may be 

considered unfair. After perusing the first draft of the text, I worried for a 

long time about whether or not it should be softened, and whether some 

opinions should be presented in a more diplomatic manner. But in the end I 

decided not to change the style. Some readers will, no doubt, dislike the tone. 

However, a sharp tone may prove useful, as certain maladies can be better 

remedied by shock treatment than by sedatives. 

* * * 

l take this opportunity to express my thanks to all those who have assisted 

me in my work. 

My first acknowledgement is to Tamas Liptak. In the course of our long¬ 

standing relationship, he aided my research work with innumerable suggestions, 

encouragement and advice. He also assisted me in preparing the final text 

to this book. 

I have received much assistance from the Institute of Economics of the 

Hungarian Academy of Sciences, under whose sponsorship my research work 

was carried out. Drafts of this book were discussed at several Institute meetings. 

I owe special thanks to IstvanFriss, director of the Institute, as well as to Tamas 

Bauer, Andreis Brody, Peter Erdos, Robert Hoch, Gyorgy Kondor, Tamas Nagy, 

Bela Martos, Judit Rimler and many other members of the Institute’s scientific 

staff for their valuable comments on the manuscript. My colleagues, Andrea 

Deak and Attila Sobs have aided in the compilation of several Tables in this 

book, and in the preparation of the manuscript for publication. I am indebted 

to them for their assistance. 

I have received helpful suggestions from Pal Benedek (Ldrand Eotvos 

University of Sciences), Balint Dbmdlki (“Infelor” Enterprise for System 

Technique), Tamas Frey (Automation Research Institute^ Hungarian Academy 

of Sciences), JozsefTankb (Compution Technical Centre, Hungarian Academy 

of Sciences), and Marton Tardos (Market Research Institute). 

In 1968,1 spent four months in the U.S.A., at the invitation of the Institute 

of Mathematical Studies in the Social Sciences, Stanford University, California. 

I wish to express my gratitude to Stanford University and particularly to 

K. J. Arrow, head of the Institute at that time, who was kind enough to give 

me many opportunities to clarify my ideas in the course of dicussions. 

In 1970,1 spent 6 months at the Cowles Foundation for Research in Econo¬ 

mics at Yale University, as a guest under a visitors’ program financed by the 

Ford Foundation. In addition to the opportunity to discuss final revisions of 
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this book with members of the Cowles Foundation staff and other members of 

the faculty in the Economics Department, the Cowles Foundation provided for 

the editorial assistance, and typing of the manuscript. I am extremely grateful 

to the Cowles Foundation, to Yale University and to the Ford Foundation for 

giving me this excellent opportunity to further the improvement of my book. 

1 have received valuable comments on the 1968 or on the 1970 version of the 

book from W. Fellner, T.C. Koopmans, and J. M. Montias (Yale University), 

J. Marschak (University of California, Los Angeles), R. Radner and T. Marschak 

(University of California, Berkeley), T. Vietorisz (New School, New York) 

and C. C. von Weizsacker (University of Heidelberg, Federal Republic of 

Germany and Massachusetts Institute of Technology, U.S.A.). Their sugges¬ 

tions were very helpful, but of course they bear no responsibility for the errors 

remaining in the book. 

To the reader acquainted with modern economic theory it will be clear that 

the above list contains, among others, the names of economists who have 

played an outstanding role in the evolution of the theories criticized in my 

work. Their dispassionate objective treatment of my work commands particular 

respect. Their encouragement was one of the factors that prompted me to 

publish this work. 

Last but not least, I wish to thank the translators, P. Morvay and G. Hajdu, 

and the editors, R. W. Nelson and J. Yellen (Yale University) for their devoted 

work. Their very conscientious efforts were helpful in bringing the book to the 

English-speaking reader. I am grateful also to G. Ames, M. Crocker, L. De- 

Andrus and C. Villano, (Cowles Foundation) and A. Bakos, I. Lukacs and 

A. Zerkovitz (Budapest) for their contributions in secretarial work and typing. 

Budapest—New Haven, 1970, June 
Janos Kornai 
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ON THE STRUCTURE OF THE BOOK 

S.l. Principles of Notation 

The notation system of the book has been established on the basis ot the 

following principles: 

1. Sets will be denoted by Latin capitals in script-type character. When deal¬ 

ing with a set of abstract elements, the elements themselves will be denoted by 

the lowercase of the letter used for the set. (E.g.: is the set of products; gx, 

g2 . . . are the individual products.) 

2. As regards letter type, no distinction will be made between matrices, 

vectors and real numbers. From the explanations accompanying the formulae 

it will always be clear whether we are dealing with a matrix, a vector or a real 

number. 

Matrices will always be denoted by capital letters, vectors by lower-case 

letters. The vectors and elements of a matrix are denoted by the same letter 

and provided with subscripts. E.g. the vectors of matrix X will be denoted xh its 

elements Xy. 

No distinction in denotation will be made between row and column vectors. 

From the relationship described it will always be clear whether we are dealing 

with a row or a column vector. 

3. Notation has generally been chosen to correspond to the initial letter 

of the concept represented. (E.g. E stands for economy, P for preference. U 

for utility, etc.) But this principle could not always be consistently implemented. 

4. Although a single concept will be denoted by the same symbol throughout 

the book, certain symbols must, unavoidably, be used for more than one 

concept. 

A 

S.2. Principle Notations 

The list below is not complete, including only the principal symbols. 

a = alternative 

a* = decision 

ot = set of possible alternatives 

(B = set of implementable alternatives 

= set of explored alternatives 

C = abbreviation referring to the control sphere 

xviii 
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c = control unit 

& = set of control units 

— set of acceptable alternatives (acceptable compromises) 
E - economic system 

(/- = set of eligible alternatives 

g = product 

^ = set of products 

K = number of indicator types 

p — price 

p = decision problem 

P — preference ordering 

= set of decision problems 

q = quality parameter 

Q = abbreviation referring to quality 

/? = abbreviation referring to the real sphere 

r — real unit 

02 = set of real units 

j = elementary selling intention 

S = complex selling intention 

s = information type 

= set of information types 

i = time as a variable 

T — time period 

u = information flow 

U ~ utility function 

v = memory content 

V = abbreviation referring to volume 

w = intensity 

x = product flow 

y = product stock 

z = extent of promoting process 

y. — aspiration level 

y = degree of consistency 

b = ambition of decision 

£ = tension of aspiration 

C = tension of decision 

x = correction of aspiration 

p = fulfilment ratio 

I = decision distribution function 

(p ~ control response function 

0 = system of control response functions 
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yj — real response function 

¥ — system of real response functions 

co = result 

Q = relative strength of market forces 

S.3. Definitions 

The concepts introduced in the book, or used in a special sense are double 

spaced and defined when they first appear. The definitions have a double 

serial number, the first indicating the chapter and the second the order withm 

the chapter. (E.g. 5.1, 6.1.) 

We distingusih between two categories of defined concepts. First category: 

the main concepts. These are used repeatedly, they constitute the basic voca¬ 

bulary of the “language” of the conceptual framework introduced in the book. 

The other category: auxiliary concepts. These are introduced to help define the 

main concepts. 

In order to facilitate orientation for the reader, the serial number of the defini¬ 

tions of main concepts is always marked with an asterisk. 

Sometimes a concept is introduced and explained, at the outset, only briefly 

or not at all. The exact definition is given later when other necessary concepts 

are available. In these cases reference is made to the location and serial number 

of the definition. 

S.4. Statements 

The book contains certain assertions which are set in italics and denoted by 

double serial numbers. 

Some of these assertions, based on well known empirical facts, can be consid¬ 

ered proved. Others qualify rather as hypotheses; their Verification, refutation 

or correction is the task of further research. In numbering them, however, no 

distinction has been made between the proved statements and the hypotheses. 

In each case the extent to which the assertion has been proven is indicated. 
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STARTING POINTS 
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1. INTRODUCTION: SCOPE OF THE SUBJECT 

The subject of this book is far-reaching. Because it touches on a number of 

fundamental problems of economic theory and extends into other disciplines 
as well, it is necessary to delineate its scope fairly precisely. 

1.1. The Systems-Theoretical Approach 

Physical reality can be investigated by the physicist and chemist, by the re¬ 

searcher in thermodynamics, optics or mechanics, by the macrophysicist and 
microphysicist, each from his own point of view. The living organism, too, 

is viewed differently by the geneticist, the physiologist, the bio-chemist and the 
specialist in cellular research. 

Economic reality likewise lends itself to analysis from various viewpoints. 

The approach of this book I propose to call economic systems theory, as suggested 
in the book’s sub-title. 

T he economy is treated as a system composed of various elements: firms, 

households, government offices, social institutions, etc. Among the elements 
of the system there exist a variety of connections and interrelations. The 

behaviour of these elements is characterized by definite regularities. In the 
system’s functioning over time, a prominent part is played by those processes, 

which control other processes, as, for example, the process, which controls 
production, trade and consumption. 

The concepts (“system”, “connection”, “behavioural regularity”, and “con¬ 
trol process”) will be defined in detail in Chapter 4. 

At this point I wish only briefly to mention the systems-theoretical approach 
in order to make clear what will remain outside the scope of the work. 

I will not engage in macroeconomic analysis in the usual sense of the word. 

Description of the national economy as a whole might be based on aggregates 
such as gross national income, total investment, and total consumption, 

abstracting from the fact that the economy is composed of smaller units or 

parts. Although analysis of this sort has proven both fruitful and important, 

this type of macroeconomic investigation will not be pursued in my book. 

When describing the physical, technical interrelations of the economy, the 

connections between inputs and outputs, many economists disregard the 

3 



4 introduction: scope of the subject 

specific problems involved in controlling these processes. This is the case. for 

example, with Leontief models and other production function theories. 1 will 

not, however, adopt this often justifiable and useful approach because my 

concern centers on the control and on the flow of information. 

1.2. A Critique of Mathematical Economics 

My primary concern is the critical evaluation of certain theories of mathemati¬ 

cal economics; the works of the non-mathematical or “literary” economists 

will be dealt with only marginally. This is because I am particularly attracted 

by the problems of mathematical economics, and not because I consider this 

approach to be more deserving of criticism than the “literary” one. 

I consider myself a mathematical economist; thus my critical remarks come 

not from “outside” but from “inside” the circle. These remarks, therefore, 

may be regarded in many cases as selfcriticism as well as criticism. It is my 

conviction that the further progress of economic theory will depend, if not 

exclusively at least significantly, on the advances made in the field of mathe¬ 

matical economics. It is in this area that I hope my work can make a contri¬ 

bution. 

Further development of mathematical economics requires, at this point, 

a careful revision of the discipline’s theoretical methods and its basic assump¬ 

tions and axioms, as well as a consideration of the relevance of its theorems to 

economic reality. My book is intended to lend impetus to such a revision. This 

explains the seemingly paradoxical fact that, while engaged in mathematical 

economics, I largely avoid mathematical formalism. I wish to place emphasis 

on the economic interpretation of the mathematical formulae. It is here that 

I believe the short-comings to be particularly serious. Most frequently, authors 

confine themselves to the presentation of mathematical deductions leaving it 

to the reader to “decipher” the mathematics and attach an interpretation to 

the formalized assumptions and conclusions. Many Veaders, however, are 

willing to take it for granted, on the author’s word of honor, that the mathe¬ 

matical assertions are economically meaningful. Among other things. I would 

like to dispute this naive belief in my book. 

My book does not contain rigorous mathematical reasoning, finished models 

that lead from formalized assumptions to mathematically proven theorems. 

(This also indicates the semi-finished product character of the book, mention¬ 

ed in the Foreword.) If, in some places I use mathematical symbols, I have 

several purposes in so doing. For one thing, it may facilitate a more compact, 

more exact formulation of definitions and, most important, presentation of 

interrelations among various concepts. Also, by using symbolic description, 
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the tasks which have yet to be performed in the fields of measurement, obser¬ 

vation and quantification may become clearer. Finally, formalization of some 

concepts and interrelations may elicit ideas and serve as a starting point for 

further research and construction of mathematical models. 

1.3. Criticism and Positive Theory 

Up to the present, economics has produced only a single finished theory describ¬ 

ing the operation of the economy from a systems-theoretical point of view. 

This conceptual framework, typically expounded in formal mathematical 

models, is called general equilibrium theory and derives from the teachings of 

Walras.1 

Since this is the only major formalized approach to economic systems theory, 

I propose to focus my attention on this theory. My book is basically a critical 

essay as indicated by its title: “Anti-Equilibrium”, i.e. a criticism of equilibrium 

theory. 

Although my polemics are directed primarily at general equilibrium theory 

per se, the book also deals with numerous other works and theories which 

employ the concepts, assumptions and schemas of thought characteristic of 

general equilibrium theory in its “pure” form. 

The weaknesses of my position in this polemic are clear. In contrast to the 

traditional and classical thinking on this subject, some of my own remarks are 

neither sufficiently developed nor proven; they are, rather, intuitive. Frequently, 

I can only indicate the empirical observations needed to make certain statements 

convincing. It is a weakness of my argument that I cannot offer a complete 

and sophisticated positive theory to replace the criticized one. Only in some 

instances can I even present the outlines of a new theory, and perhaps indicate 

the direction to be followed in arriving at a new theory. 

Few completely new results but many doubts in connection with earlier 

results characterize the present state of my work. I am raising questions 

rather than providing answers. Admittedly, it may be questioned whether 

I have the moral right to criticize sharply when I am not in a position to present 

a new theory superior to the old one. The only justification for presenting my 

doubts about, and arguments against, the general equilibrium theory is the 

fact that even overwhelmingly negative criticism may prove useful. Many 

examples could be cited from the history of science to demonstrate that impor¬ 

tant new ideas might never have emerged, had not profound doubts arisen 

about accepted ones. 

' To avoid any misunderstanding, it must be noted that in speaking ot equilibrium 
theory I always refer to the Walras school and not to any of the theories dealing with 
problems of budgetary equilibrium or balance-of-payments equilibrium. 



6 introduction: scope of the subject 

1.4. The Present-Day Economy 

My subject should also be delineated in one further respect; I propose to deal 

exclusively with contemporary economic systems, considering, however, a 

wide variety of types. 

The present era is characterized by the co-existence of socialist and capitalist 

economic systems. Careful investigation of these systems leads one to the 

conclusion that, even within the group of socialist countries, one finds there 

existing systems which differ considerably from one another; the differences 

between the Soviet and Chinese, the Cuban and Hungarian, the Yugoslav and 

Polish economies are significant. Similarly, marked differences exist between 

the Dutch and Swiss, and the U.S. and the Japanese economies. 

It is the fashion nowadays to speak about the “convergence” of different 

economic systems, of their gradual approach to each other. In capitalist count¬ 

ries the role of centralization, government intervention and planning appears 

to be increasing, while in socialist countries, decentralized decision-making and 

market allocation are growing in importance. There are economists and poli¬ 

ticians who may be over-emphasizing these tendencies. Some, with the best of 

intentions, wish to lend support to the idea of peaceful coexistence with this 

argument; others, less well-intentioned, wish to play down differences which 

actually exist among the different systems. At the same time, there are econo¬ 

mists and politicians in both socialist and capitalist parts of the world who 

refuse even to take notice of these tendencies. They recognize only the essential 

differences between these two modes of economic organization and deny the 

existence of certain features common to every economic system, and particularly 

to those of the present era. 

In this work, I do not wish to subscribe to any of these biased views. It is my 

belief that there are certain phenomena to be found in every economic system 

which are entirely general in character. Some are closely connected to the era in 

which they occur; they characterize the economy of\he 19th century, or of 

the first or second half of the 20th century. Some are related to the level of 

economic and technological development of a country and depend on whether 

the country in question is wealthy, average, or backward and poor. Finally, 

and most importantly, there are some phenomena distinctly connected with 

the political institutions, property relations and forms of political power of a 

given society. 

An objective researcher must note and point out both the similarities and the 

dissimilarities of the different systems. 



2. THEORY, FORMAL MODEL AND REALITY 

Let me begin my criticism of equilibrium theory with a discussion of some 

epistemological and methodological issues in the philosophy of science con¬ 

cerning the relationship between model and reality.1 

I shall touch only on those problems which I regard as most important for 

our particular point of view, for economic systems theory. 

Therefore the professional philosopher will find no new epistemological ideas 

in this chapter. My remarks reflect, rather, the methodological worries of the 

mathematical economist who, only as a result of his own failures, perceives 

those truths which may have been evident to others. 

2.1. What Do We Call a “Theory”? 

One of the venerable classics of modern equilibrium theory is Debreu’s Theory 

of Value. The subject of the book is “the explanation of the price of commod¬ 

ities.”2 Accordingly, it aims at the explanation of a critically important aspect 

of economic reality. 

The treatment of the subject is axiomatic in character. Starting from basic 

concepts and axioms, the author gives an exact definition of every additional 

concept and deduces his theorems logically and rigourously. 

The work does not consider the relationship between its basic assumptions 

and axioms on the one hand and reality on the other; the question of whether 

the former reflect the latter exactly, approximately, or not at all is ignored. 

Nor is the question of how the deduced theorems relate to reality ever discussed. 

One might say that it is exactly this abstraction from concrete economic 

reality that lends, in the author’s view, a theoretical character to his intellec¬ 

tual system. “Allegiance to rigour dictates the axiomatic form of the analysis 

’In rhe preparation of Chapter 2, I have made use of Kade's [109] work. Further¬ 
more, I have taken into account the methodological debates now in progress concerning 
mathematical economics and modern economic theory in general. An outstanding 
document in this debate is Koopmans’ essay, The Construction of Economic Knowledge 

[124], See also Friedman [63], Machlup [155], Nagel [185], Papandreou [200], and 
Samuelson [215], 

? See Debreu [50], p. VII. 
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where the theory, in the strict sense, is logically entirely disconnected from its 

interpretation.”3 In the introduction to the work Debreu indicates that whenever 

his analysis is completely divorced from the economic interpretation, the reader’s 

attention will be drawn to this fact by the use of expressions such as “in theore¬ 

tical language” or “for theoretical purposes”, etc. 

The whole spirit of Debreu’s work, as suggested by the above quote, implies 

the following definition of the term “theory”: 

A theory is the set of theorems logically deducible from precisely formul¬ 

ated assumptions which are mutually consistent. 

This conception of scientific “theories” has been widely accepted by mathema¬ 

tical economists. Accordingly, every theorem, or set of theorems, would deserve 

the rank of a “theory”, provided that it is deducible from suitably formulated 

assumptions, regardless of the real content of either the assumptions or the 

conclusions. 

In my opinion, the failure to clarify what can be called a “theory” in logic, 

in mathematics and in the real sciences, has influenced the evolution of general 

equilibrium analysis. 

In the logical-mathematical sciences, “truth” is a logical criterion. A conclu¬ 

sion is “true” if it follows from the premises by means of deductions which are, 

after all, tautological. (It is beside the point that this may include rather intri¬ 

cate reasoning; in the last analysis everything can be traced back to tautological 

deductions.) Accordingly, in logical-mathematical sciences, “truth” means 

merely logical implication and nothing else. 

Naturally, empiricism and observation have played an important part in 

the development of the logical-mathematical sciences. Experiences gained in 

architecture and warfare probably contributed to the discovery of the Pythago¬ 

rean theorem. However, to prove this proposition it is not necessary to observe 

a hundred or a thousand right-angled triangles; its truth can be demonstrated 

by means of a logical argument. 

In the real (natural and social) sciences, on the other hand, the only criterion 

of “truth” is experience, the comparison of assertion& with reality. 

I have emphasized the role of empiricism as a vehicle of progress in connec¬ 

tion with the logical-mathematical sciences; conversely, logic and mathematics 

have promoted progress in the real sciences. The development of the latter is 

inconceivable w ithout the use of mathematics, both for the statistical evaluation 

of observations and for the deduction and verification of the propositions them¬ 

selves. Mathematics is an indispensable form of expression and tool of research 

in the real sciences. 

It is one thing, however, to suggest that logic and mathematics serve a cruci ! 

1 

3 Debreu [50], p. VIII. 



WHAT DO WE CALL A “THEORY”? 9 

role in the real sciences and quite another to assert that the same criterion of 

truth is relevant to both types of theory. In the real sciences, the criterion is 

not whether the proposition is logically true and tautologically deducible from 

earlier assumptions. The criterion of “truth” is, whether or not the proposition 

corresponds to reality. 

In drawing a sharp distinction between the two criteria of “truth”, I do not 

wish to become entangled in the debates concerning the philosophical founda¬ 

tions of mathematics and logic. I do not even wish to raise the question of 

whether or not, “in the final analysis”, mathematics and logic also reflect 

actual reality. I believe that they do. Mathematical-logical sciences could not 

build their theories on axiomatical foundations which are in contradiction 

to reality. 

I am ready to leave the answering of “in-the-final-analysis” type questions 

to the professional philosopher. What I am interested in is not the philosophical 

foundation of mathematics but rather the comparison between two types of 

scientist or, if you wish, two types of scientific conscience. The mathematician 

may sleep soundly if he believes that there are no inconsistencies among his 

axioms and that the deductions from the axioms to the theorems are correct; 

the mathematical-logical verification of his theorems will be complete. Those 

engaged in the real sciences cannot, however, rest content with that alone. 

Their consciences can only be clear if their propositions correspond to reality. 

“Theory” thus requires a dual definition. 

Definition 2.1. In the logical-mathematical sciences a theory 

is a theorem or body of theorems logically deducible from a set of mutually 

consistent axioms. 

Definition 2.2*. In the real sciences a theory is a systematic descrip¬ 

tion of the essential interrelations between the variables of reality. That is, only 

those theorems and propositions (deduced from assumptions not in conflict 

with reality) which describe the real world more or less accurately may be con¬ 

sidered acceptable. 

The above definition of theory in the real sciences has been generally accepted 

by those engaged in the sciences. Let me quote only a single authority, Albert 

Einstein: 

“Physics constitutes a logical system of thought which is in a state of evolu¬ 

tion, whose basis cannot be distilled, as it were, from experience by an inductive 

method, but can only be arrived at by free invention. The justification (truth 

content) of the system rests in the verification of the derived propositions by 

sense experiences.4 

“The skeptic will say”: It may well be true that this system of equations is 

*“Physik und Realitat”, see Einstein [56], p. 322. 
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reasonable from a logical standpoint. But this does not prove that it corresponds 

to nature”. You are right, dear skeptic. Experience alone can decide on truth".5 

Definition 2.2 above does not mean that the rank of theory should be reserved 

exclusively for completely accurate and perfectly verified propositions. 

It follows from our definition that a theory may be inaccurate and only 

approximate in character until a more accurate one can be established. 

A theory may be temporarily unverified, and therefore hypothetical. But only 

hypotheses which have not been shown to contradict reality can be employed. 

(This prohibition must, of course, be interpreted cautiously. The require¬ 

ment is obviously not that the theory must correspond to “sound reason” and 

“everyday experience” if a more profound and novel observation will lead to a 

proof of something differing from everyday experience.) 

Theory may include temporarily unverifiable propositions, which can be 

neither confirmed nor refuted on the basis of our present knowledge, with the 

expectation that eventually they will prove capable of verification. In the first 

formulation therefore, one may rest content with a description of the phenom¬ 

ena which later must be observed if the theory is to become more accurate and 

suited to concretization. 

There are many possible ways of verifying a scientific proposition. The most 

convincing one involves reliable observation of a great number of economic 

facts and testing of hypotheses with mathematical-statistical tools. This, 

however, is not always neccessary. It may be unnecessary to engage in mathe¬ 

matical-statistical analysis when the truth of a proposition is fully supported 

by well-known empirical facts. (In the course of further treatment of this subject, 

some of my propositions w ill be supported repeatedly by reference to generally 

known empirical facts.) 

The researcher will often have to rely on indirect methods of verification 

such as carrying out experiments to simulate some definite situation, or inter¬ 

viewing men involved in practical affairs to determine how they would behave 

in certain hypothetical situations. 

The difficulties of verification also compel us no^ to apply unrealistically 

high standards. The establishment of theories, which includes cognition often 

constitutes a lengthy process, which follows a roundabout path with many 

detours. Most living theories—even in the most highly developed natural 

sciences—are composed of a mixture of perfectly verified propositions and 

hypothetical, inaccurate approximations and conjectures. 

Given these definitions, let us again consider the case of economic theory. 

Economics is not a logical-mathematical discipline but rather a real science, 

the fundamental task of which is to explain reality. No system of ideas can be 

5 “Uber die allgemeine Gravitationsfehre”, see Einstein [56], p. 355. 
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called a “theory” explaining economic reality unless it satisfies Definition 2.2, 

i.e. the requirements of real-science theory. 

It is here that one of the main problems of modern mathematical equilibrium 

theory (and of some other branches of mathematical economics, too) lies. 

On the one hand, equilibrium theory claims to offer an explanation of reality. 

On the other hand, it does not insist on verification. It is content if its intellectual 

systems qualify as theories according to Definition 2.1; but a real science is 

obliged to meet the requirements of Definition 2.2. 

Let there be no mistake; it is not the axiomatic treatment of the subject that 

I am criticizing here. Several branches of physics have reached the stage where 

an axiomatic exposition of their laws is possible; this is a sign of the discipline’s 

maturity. But physics can, nonetheless, exist only as a real science, as should 

be abundantly clear from the above quote of Einstein. 

The trouble with much of mathematical economics, and, particularly, 

equilibrium theory, is that it does not follow the developed and formalized 

natural sciences in requiring verification, but treats its discipline, instead, as a 

special branch of mathematics or logic. 

2.2. Theory versus Intellectual Experiment^ 

A distinction must be made between theory on the one hand and intellectual 

experiment on the other. 

The conclusions arrived at by logical reasoning from arbitrary assumptions 

are called an intellectual experiment. 

In intellectual experiments, the point of departure involves the posing of a 

question of the form “What would happen if. . . ? ” The assumptions themselves 

may be realistic, but they might just as well be deliberately unrealistic. 

We often have a number of well verified assumptions but feel uncertain 

about some particular one. We then work out alternative formulations of this 

assumption, and follow each to its logical conclusion. As a result, we derive a 

number of alternative propositions. Comparing these with each other and with 

reality, we may trace the argument back to the uncertain assumption. 

Our starting assumptions may be based exclusively on unobservable pheno¬ 

mena. Thus, we may employ unverified but not impossible or absurd assump¬ 

tions, and compare the conclusions drawn from them with reality. 

We may start from a definitely absurd assumption, in order to demonstrate 

the absurdity of a conclusion and to exclude, thereby, certain lines of argument 

from further consideration. 

The above examples show that in the course of creative work, an element in 

the process of cognition, an intellectual experiment based partly or entirely on 
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unrealistic assumptions may play a useful role. However, acknowledging the 

usefulness of such an intellectual experiment is not the same thing as using it as 

a substitute for a genuine real-science theory. 

Some intellectual experiments lead to theories in the real sciences, others do 

not. We may start from arbitrary assumptions; it is thus permissible to start 

exclusively from unrealistic assumptions in an intellectual experiment. Intellec¬ 

tual experiment is therefore a broad collective term, including not only those 

formalized systems of thought which may be called real scientific theories. The 

latter constitute a special case of the former. 

2.3. Economic Real-Science Theory versus Decision Theory 

A traditional mistake in economic thought, the effect of which has made itself 

felt from the days of the early English classicists to the present, involves confus¬ 

ing economic theory with decision theory. 

Economic theory is a real science, the subject of which is the explanation of 

economic reality. 

Decision theory, on the other hand constitutes, according to the definitions 

given in Section 2.1, a logical mathematical science. 

The subject matter of decision theory is the following: Assume that we have 

a well defined situation with a number of alternative possibilities for action. 

We possess reliable, or unreliable, information concerning the consequences 

of alternative actions. Some precisely described criterion of choice is also given. 

Decision theory attempts to determine the most suitable action given the crite¬ 

rion of choice. 

In regard to the solution of a decision theory problem, the sole criterion of 

“truth” is whether it is logically true. It should be verifiable (or refutable) by 

means of logical-mathematical methods that in the given situation, with the 

given possibilities for action with given consequences, the recommended action 

was really the most suitable according to the given criterion of choice. In the last 

sentence, the word “given” has been underlined four times to indicate that 

decision theory is not concerned with whether the situation described really 

reflects the actual situation, whether the possibilities for action taken into 

account are really possible, whether all alternatives have been taken into consid¬ 

eration, whether the consequences assumed in the model would in fact occur, 

or whether the decision criterion really expresses the interests of the decision¬ 

maker. It is concerned exclusively with the determination of the rational de¬ 

cision once all this is given. This is exclusively a logical-mathematical problem. 

It is not necessary to observe empirically how many of a hundred clever men 

would actually choose the solution termed rational by theory in the situation 
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described in the decision model. The rationality of the solution is verified not 

empirically but in a purely logical way. 

This does not imply that decision theory has nothing to do with experience. 

It is closely linked with the latter in two respects. 

First, it comes into contact with reality in the course of its application. When 

one’s intention is to employ some proposition of decision theory, it is necessary 

to know if the particular decision model gives a correct description of the prob¬ 

lem under consideration. If this is not the case, then a logically correct answer 

obtained with the aid of the decision theory model may be misleading in practice. 

This applies, however, not only to decision theory, as a special logical-mathema¬ 

tical science, but to all branches of logical-mathematical science. Exactly the 

same is true with the differential and integral calculus. Its theorems have been 

proven logically and not empirically. They will not be disproven because some 

engineer applies theorems valid for continuous functions without success to a 

problem characterized by a non-continuous relationship. 

Moreover, while the results of decision theory find application in practice, 

conversely, practice may pose questions to decision theory, inspiring it to generate 

new models and to work out new propositions. 

Even though we recognize the close connection between decision theory and 

practice, the statement remains valid that decision theory constitutes a theory 

according to Definition 2.1 and not according to Definition 2.2, i.e. it is a 

logical-mathematical science and not a real science. 

Flowever, for at least a century, most economists have confused decision 

theory with economic theory as a result of the following psychological suppo¬ 

sition: “Let us assume that man behaves rationally.” In this case, every model 

which gives recommendations for strictly rational behaviour is properly regarded 

as constituting a description of reality. 

This psychological assumption has been used in several forms. Historically, 

it dates back to the introduction of the “homo oeconomicus” concept in econo¬ 

mic thinking, to the ideal type of the man whose every step is dictated by 

economic rationality. The philosophical background of this school of thought 

was provided by the English utilitarians (Bentham and others). Ever since, it 

has formed the nucleus of every economic model which intends to describe 

economic reality under the assumption that the economic units “optimize”, 

i.e. minimize or maximize some function. Not only consumers and families, 

but also firms and even governments and states, are supposed to do this. 

Some apply the assumption of rationality with more restraint by saying: 

“Let us assume in the first approximation that those concerned (the consumer, 

the firm, etc.) are behaving rationally.” The use of the term “first approxima¬ 

tion” is usually meant to indicate the fact that the author himself has no 

doubt about the inaccuracy and inadequateness of his assumption. However, 

3 K.ORNA1: Anti-Equilibrium 
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matters are typically left at that, and no “second approximation” is attemp¬ 

ted. 

Actually, people will behave differently, some in a consistently clever way, 

some less intelligently, and others generally stupidly; for the majority, strict 

rationality is mixed with irrationality. Examining the various types of human 

behaviour as mass phenomena, certain stochastic regularities can be observed; 

it is the distribution of reactions to definite impulses that shows certain stable 

properties. However, all this cannot be characterized with the simple statement 

that man strives at “optimization”. 

The regularities of man’s behaviour and actual economic performance can 

be observed and described by the real science of economics. However, obser¬ 

vation and description cannot be replaced by the statement that man actually 

behaves as he should, that is, that he always heeds the strictly rational advice 

of optimization models. 

From this it does not follow that decision theory cannot be applied to eco¬ 

nomic problems. It can be used for the purpose of advising, for working out 

recommendations concerning rational future action, and for planning and 

programming (provided, of course, that the right decision model, a model not 

far removed from the actual decision and planning problem is used).6 The 

generalization of those experiences gained in the course of economic policy 

making may form part of an economic theory (extending the boundaries of the 

discipline beyond that of the real sciences in the strict sense of the word). 

The possibilities for application of decision theory must be acknowledged; 

the importance of mathematical decision theory from the point of view of 

economic thinking cannot be overestimated. The “transplantation” of the 

models of decision theory cannot, however, serve as a substitute for a scientific 

economic theory describing reality. The widespread practice of “transplan¬ 

tations” of this type diverts attention from the essential problem of providing 

a correct description and explanation of economic events. 

Decision theory includes a large number of models and theoretical proposi¬ 

tions. One of these will be treated separately in some-ffetail in two later chap¬ 

ters, namely, the theory of preference orderings and utility functions. 

4 The reliability of this statement may be enhanced by the fact that the author has 
by now been engaged for twelve years now in the utilization of mathematical models 
of decision theory for economic advice and planning. This proves, if nothing else, at 
least that I am convinced of the practical usefulness of decision theory for economic 
application. (See [128], [132], [133], [133a].) Acknowledgement of this usefulness does 
not, however, imply confusion about the scope of decision theory and scientific econo¬ 
mics. 
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2.4. Economic Theory versus Econometrics 

Econometrics constitutes an auxiliary science related to economic real-science 

theory, but it is not the economic real-science theory per se. 

Econometrics7 is the mathematical representation of interdependencies of eco¬ 

nomic variables. The parameters of the mathematical representation are esti¬ 

mated on the basis of statistical observation, by means of mathematical, statis¬ 

tical methods. 

From many points of view, econometrics satisfies the requirements of Defi¬ 

nition 2.2; it describes the real movements of the economy, verifies its assump¬ 

tions on the basis of statistical observations, compares its findings with actual 

reality, and so forth. 

Why is it that econometrics can be regarded only as an auxiliary science, 

and not as the economic real-science theory per se? 

Let us survey, for example, the econometric models describing the movement 

of a national economy as a whole.8 There are simultaneous equation systems 

composed of economic relationships. Both essential and less essential relation¬ 

ships figure here coordinately; both are members with “equal rights” of a 

common equation system which attempts to describe the operation of a par¬ 

ticular economy, claiming approximate validity for a specific country in a 

specific period. However, every real scientific theory possesses an intricate 

and complete theoretical structure. 

A theoretical structure is a hierarchically constructed intellectual system, a 

“multi-level” structure of laws. There are laws of a higher order, of more gener¬ 

al validity, which are valid in a wider sphere, over a more extensive region or 

for a longer period of time, and there are others of a lower order that are more 

specialized in character, describe a narrower range of phenomena and are less 

generally applicable over space and in time. 

In the case of a hierarchically constructed theory, the general laws may not 

be directly verifiable and it is oniy the validity of the special laws that can be 

confirmed by observations. The general law is confirmed if it offers a common 

explanation of several special laws and the latter are consistently deducible 

from the former. 

7 I use the expression “econometrics” in the narrower sense generally adopted in the 
West, i.e. I consider here only numerical models which make use of parameters estimat¬ 
ed with mathematical-statistical methods and explain the functioning of the economy. 
Therefore, e.g. the mathematical economic models described in a pure symbolic form, 
used only for deduction of theorems but not specified numerically are not considered as 
part of econometrics. 

8 See e.g. the description of the Klein-Goldberger model: Klein [120], or publications 
on the Hungarian statistical macro-model, e.g. Halabuk's paper [79], 

3* 
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The most highly developed natural sciences—especially some branches of 

theoretical physics—have already achieved a theoretical structure involving 

a hierarchical organization of propositions which are either basic equations 

and laws or special laws that derive from the basic ones. 

This hierarchical character, this type of multi-level structure, is absent from 

econometrics. All of its achievements, therefore, may be considered important 

as preparations for the formation of a scientific theory of economic systems, 

but not as a fully developed theory. 

2.5. The Significance of the Formal Model 

From what has been said above, the role assigned to formal models in econo¬ 

mic theory should become clear. 

(1) Formal models help to build up a theoretical structure. With the aid of 

such models, it is possible to determine whether contradictions exist among 

the various assumptions and propositions, whether the assumptions are ne¬ 

cessary and sufficient and whether the hierarchy can be arranged in terms of 

more general and more specific laws. 

(2) With the aid of the formal model, theorems may be derived through 

deductive reasoning which could not have been discovered in an inductive 

fashion on the basis of existing knowledge. Deduction cannot, however, replace 

the empirical verification which must be performed sooner or later. 

(3) The generation and description of the formal model can indicate what 

observations are necessary and suggest which economic variables and para¬ 

meters are actually relevant to the relationship under examination. 

This and nothing more is the role of the formal model. But even this is of 

enormous importance, a fact that should satisfy every mathematical economist. 

A formalized model may constitute a method of description in a real-science 

theory. But this is not necessarily the case. It may also be a tool in an intellectual 

experiment starting exclusively or partially from unrealistic assumptions, and, 

as such, a useful tool of cognition. However, the generation of a formal model 

will not, in itself, create a theory. The formal model may constitute a tool of 

theoretical research in the real sciences (thus, also in economic science), but the 

generation of a model does not in itself guarantee that a real-science theory has 

in fact been achieved. 

2.6. The Indicators of the Maturity of a Real Science 

The maturity of a real science may be characterized by means of various 

indicators. Three of these will be discussed: 
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(a) What stage has been reached in the verification of the theory, in its 

comparison with reality? How reliable is the verification? 

(b) What stage has been reached in the formalization of the theory? How 

precise is the description of the theory? 

(c) Has the theoretical structure of the theory and the hierarchy of its pro¬ 

positions been established? 

I propose to call a real-science theory mature if it satisfies, to a large extent, 

requirements (a), (b), and (c). 

By the above standards, I would consider highly mature, for example, numer¬ 

ous branches of theoretical physics. 

How mature, then, is the theory of economic systems? 

Unfortunately, no mature economic systems theory exists. 

Modern mathematical equilibrium theory only satisfies criteria (b) and (c) 

because it constitutes an exact, formalized and hierarchically organized theore¬ 

tical structure. It does not satisfy at all, however, the principal requirement 

of a real-science theory (Definition 2.2); its propositions have not been veri¬ 

fied. Moreover, in several cases, both its assumptions and propositions are 

obviously in conflict with reality. Equilibrium theory is merely an intellectual 

experiment. 

Later on, I will endeavour to substantiate this statement with arguments. 

Instead of real maturity, we see that general equilibrium theory possesses 

only pseudo-maturity. For the description of the economic system, mathema¬ 

tical economics has succeeded in constructing a formalized theoretical struc¬ 

ture, thus giving an impression of maturity, but one of the main criteria of 

maturity, namely, verification, has hardly been satisfied. In comparison to the 

vast amount of work devoted to the construction of the abstract theory, the 

amount of effort which has been applied, up to now, in checking the assump¬ 

tions and statements seems inconsequential. 



3. THE BASIC CONCEPTS OF GENERAL EQUILIBRIUM 

THEORY 

3.1. Character of the Survey 

Let me begin the survey of general equilibrium theory (GE theory) with a 

summary of its basic assumptions. Then, I shall review the main concepts and 

finally turn to the principal questions which the theory’s propositions are in¬ 

tended to answer. 

In the course of the survey I will rely, as far as possible, on GE theory’s 

own conceptual framework; the concepts I intend to propose will be defined 

in a later part of the book. 

The choice of a particular author on whose model my investigations should 

be based is difficult. GE theory has not yet attained a final synthetized form. It 

is a theory of long standing which presently finds expression in numerous models 

differing from each other to a greater or lesser extent. Important new publica¬ 

tions, which claim to contribute to the development of the theory, appear 

almost monthly. Thus, it would be arbitrary to confine the analysis and criti¬ 

cism to the work of a specific author. However, I cannot provide a complete 

synthesis. This should, in my opinion, be undertaken by the adherents of the 

theory and not by its critics. Therefore, I will proceed in the following way. 

With some arbitrariness, I have worked out a “prototype” of GE theory. 

In other words, I have drawn up a “meta-model” of the family of GE models, 

one that includes the characteristic features of most members of the family. 

Adherents of the GE theory, will be able to deny that their model or theory 

corresponds exactly with that described in Sections 3.2-3.4 of this book. 

However, they must admit that it shares many characteristics in common with 

my meta-model. 

My survey is based primarily on the most prominent representatives of the 

GE school, the Arrow-Debreu models of the 1950’s.1 It does not, however, 

extend to the modifications worked out in the 1960’s. The more recent achieve¬ 

ments of GE theory will be treated in the portion of the book dealing with the 

history of the theory. 

I shall not rely on the subtle formulations of the leading representatives of 

GE theory. On the contrary, my survey is closer in character to simple text- 

1 See e.g. Debreu [50], 1959. 
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book expositions than to the more sophisticated formulations of scholars 

employing refined tools. However, as I intend to criticize a school and not 

merely particular works, I do not regard this approach as inappropriate.2 

3.2, Basic Assumptions 

In this section, I will survey the basic assumptions (axioms, postulates) of GE 

theory. This can be done in several ways. It would be possible to describe the 

system of assumptions in terms of the smallest complete set of axioms. How¬ 

ever, it will serve the purpose of my book better to treat every assumption with 

distinct economic content separately. 

The basic assumptions will be expressed only in verbal form in order to 

bring out their economic content more fully. 

The list of basic assumptions will not be complete; only the most characteris¬ 

tic ones will be discussed. I shall omit those which are without any special 

economic significance. 

GE theory does not use all of its basic assumptions in the proof of each of 

its theorems. In the present survey I do not indicate which assumptions are 

required for proof of each theorem. 

Some of the basic assumptions are not always explicitly made by the authors, 

but are recognizable as implicit assumptions if one examines their work. 

Twelve basic assumptions will be outlined here. For future reference, each 

assumption will be given a short name. The assumption is set in italics in the 

text below, and commented upon wherever necessary. 

l.A. (Static character) The subject of investigation is the behaviour of the 

econopoint in time under investigation. 

l.B. (Stationary character) The subject of investigation is the behaviour of 

the economic system over time, assuming, however, a number of elements in 

the model to be constant. 

The model can be interpreted in two ways. In the case of interpretation l.A 

the model is strictly static; it offers only a snapshot of the economy, leaving 

both past and future outside the scope of investigation. In the case of inter¬ 

pretation l.B the model is dynamic, with the qualification that the framework 

of the activities, their “setting” as it were, remains unchanged and that, as a 

result, the venous processes within the economy are stationary ones. In the 

course of discussion of the basic assumptions it will become clear which of the 

components of GE theory are assumed to be constant over time. 

2 The basic assumptions and main theorems of equilibrium theory are summarized 
in a formal manner by Debreu [50], Koopmans [124], pp. 265-285, and others. 

A more popular summary of equilibrium theory is given by Baumol in [27], Chapter 
13. 
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In the following list of assumptions, interpretation l.B is considered as an 

alternative to l.A. Accordingly, some restrictions which are listed as basic 

assumptions, apply only if the model represents a system operating over time. 

2. (Constancy of ihe set of organizations) The economic system consists of 

a definite number of organizations; their number and set remain unchanged over 

time. 

The economics system is composed of interrelated elements; its elements are 

organizations. The complete list of organizations is called the set of organiza¬ 

tions. 

The second part of basic assumption 2 is only relevant in the case ©f the 

l.B stationary interpretation of the model. It means that GE theory regards 

the set of organizations as unchanged over time. 

3. (Producers and consumers) The economic system consists exclusively of 

two types of organizations: producers and consumers. 

Three components of basic assumption 3 should be emphasized: 

There is no other organization that plays a part in the economy. 

The organization behaves in a unified manner; GE theory is not concerned 

with investigating conflicts within an organization. 

No subordination or superordination exists among the organizations; all 

organizations have equal status. 

4. (Constancy of the set of products) The economic system produces a finite 

number of products; their number and set is unchanged over time. 

Let us imagine that each product is given a separate serial number and that 

the products are listed according to their serial numbers. Products with iden¬ 

tical technical and functional properties which appear, however, at different 

points in space or at different times within a finite period of time would be 

given separate serial numbers. In specifying the quantity of each individual 

product, we accordingly specify its location in space and time as well. 

The complete list of products will be termed the set of products. 

The second part of assumption 4 is relevant only in the case of the l.B, 

stationary interpretation of the model. GE theory regards the set of products 

as unchanged over time. 

5. (Simultaneous operation) 

5.A. The activities of the producer can be described by a vector where the 

positive components give the inputs and the negative components the outputs. 

On the output-side: producing intention (production plan, production program), 

actual production, selling intention (supply) and actual sale are identical. On the 

input-side: factor use intention (the plan of factor use), actual use, buying 

intention (demand) and actual purchase are identical. 

5.B. The consumer's activities can be described by a vector of identical dimen¬ 

sions where the positive components are the consumptions. The consumer's desired 
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consumption equals his planned purchases and actual t sumption equals de¬ 
mand. 

5.C. There is no time lag betw een the production, sale, and consumption of a 
product. 

5. D. At a definite point in time, production and consumption are accompanied 

by a given price system; there is no time lag between the processes of production 

and consumption on the one hand and their effects on the price system on the 
other. 

According to basic assumption 5, the economy described by GE theory 

operates without either material or monetary inventories and reserves. 

Basic assumption 5 is particularly relevant in the case of the l.B, stationary 

interpretation. 

6. t Convexity of the production set) The set of feasible productions is con¬ 

vex? 

I do not intend to indicate here the sub-assumptions which are necessary 

and sufficient for the assertion of basic assumption 6.3 4 We will content ourselves 

with a looser treatment, listing only those sub-assumptions usually considered 

necessary for “convexity” by the majority of GE authors. 

6.A. There are no indivisible products; the volume of production can be 

described by means of continuous variables. 

6.B. There are no indivisible resources; the volume and capacity of all resources 

can be described by means of continuous variables. 

6.C. The relationships between inputs and outputs can be described by means 

of continuous and differentiable functions. 

6.D. There are no increasing returns to scale. This means that if all inputs of 

some product are increased in a given proportion, the volume of output cannot 

increase in greater proportion. 

6.E. The marginal rate of substitution between the factors of production is non¬ 

increasing. This means that if the input of one factor is increased and that of 

another is decreased, a constant or increasing quantity of the former factor will be 

needed to replace successive equal units of the latter. 

We should emphasize that in the last decade there have been a number of 

attempts to weaken the convexity (resp. concavity) assumptions 6, 7 and 8. 

A few such models are known which prove —sometimes in a changed form—the 

individual theorems of the GE theory, in the case of weaker assumptions than 

those under 6.A-6.E (E.g. demanding only quasi-convexity, or quasi-concavity, 

3 It is not necessary to emphasize here the other properties of the production and 
consumption sets (such as the closed character etc.) because from the economic point 
of view only convexity is an essential restriction. 

4 A complete survey may be found in an article by Martos [166a], as well as in the 
studies of Arrow—Enthoven [13] and Arrow—Hurwicz—Uzawa [16]. 
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etc.)5 These important contributions to theory will be discussed later in the 

book. 

7. (Profit maximization) The producer maximizes the difference between 

total revenue and total expenditure, i.e. his profit. 

According to basic assumption 7 the producer has a preference ordering 

on the set of production alternatives.6 When choosing between two possible 

production alternatives with given prices, he can state unequivocally whether 

he prefers one to the other or is indifferent between them. The sole criterion 

of choice is his profit. 

In view of the fact that returns are non-increasing (see assumption 6.D) 

and also because prices are given, the profit function is concave. In other words, 

a given increase in production results in a proportional or less than proportional 

increase in profit. 

8. (Maximization of consumer utility) The set of feasible consumptions is 

convex. The consumer has a preference ordering over this set and maximizes 

his utility function. The consumer utility function is concave. 

From the economic point of view, basic assumption 8 implies the following: 

Since there are no indivisible products (as stated in 6. A) quantities consumed 

can be described by means of continuous variables. 

The various products may be combined arbitrarily in the consumption 

bundle. 

When choosing between two possible consumption alternatives, the consum¬ 

er can state unequivocally whether he prefers one to the other or is indifferent 

between them. This can be represented by means of a utility function. 

The concavity of the function implies that if all items in the consumption 

bundle are increased in a given proportion, utility cannot increase in greater 

proportion. 

9. (The constancy of production and consumption sets and of preference 

ordering) Neither the set of feasible productions described in assumption 6 

nor the set of feasible consumptions described in assumption 8 change over time. 

Nor do the preference orderings of economic organizations change over time. 

Assumption 9 is relevant only in connection with the stationary interpreta¬ 

tion, l.B; it means that GE theory is not concerned with the effects which 

technical progress and the changes in resources over time exert on production. 

8 In this book we shall always say “convexity assumption” when meaning the con¬ 
vexity assumptions 6, 7 and 8. This however is to be understood always with the restric¬ 
tions mentioned above (for example, in some relations it is only quasi-convexity). 

6 Strictly speaking, the same ought to be said here as in basic assumption 8; the 
decision-maker has a complete preordering of preferences. Instead, we content oursel¬ 
ves with the term “ordering.” The exact definitions will be given in Chapter 10 which 
deals with preference ordering. 



THE CONCEPTUAL FRAMEWORK 23 

Similarly, the theory disregards the changes in demand over time, induced 

by technical, cultural and social factors. 

10. (Exclusivity of price information flows) Prices constitute the sole flow 

of information between the organizations of the economic system. At any given 

point in time, each product has a single uniform price. 

No direct or indirect flow of information of non-price character exists among 

the organizations of the economy. 

11. (Anonymity of market relations) In the economy, total production of a 

product is confronted with total consumption; producers are indifferent among 

consumers in the selling of output and vice versa. 

In the economic system, neither the seller nor the buyer draws any distinc¬ 

tions among his trading partners; no individual relations exist between produ¬ 

cers and consumers. This can be interpreted as meaning that anonymous pro¬ 

ducers turn over their products to a black box, the market, which transmits 

them to the anonymous consumers. 

12. (Lack of uncertainty) Each organization of the economy knows its own 

set of possibilities and its preference ordering over it. 

The GE theory assumes that there is no uncertainty whatever in the economic 

system. Every organization knows exactly its own possibilities as well as all 

other relevant factors of the environment. In particular, all market clearing 

prices are known with certainty. On the basis of this knowledge, each organi¬ 

zation makes its choices in accordance with its own preference ordering. 

In the case of interpretation l.B this means that there are no uncertainties 

in the plans and programs concerning the future. 

In the last few years there have been important attempts to abolish or to 

weaken the assumptions on uncertainty. These will be discussed later in the 

book.7 

The twelve basic assumptions are outlined above without being ranked in 

terms of order of importance. Actually, basic assumptions 6, 7, and 8, the 

assumptions of preference ordering (optimization) and convexity, are the most 

important and characteristic assumptions of GE theory. 

3.3, The Conceptual Framework 

I do not intend to survey the logical structure of the conceptual framework 

of GE theory. I am concerned only with what the sociologist would call “con¬ 

tent analysis”. Every ideology or school of thought possesses its own special 

7 In Debreu [50] there is a separate chapter attempting to relax the certainty assump¬ 

tion. 
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terminology which includes five, ten or twenty characteristic concepts employed 

in describing the phenomena investigated. 

When reading a text, we can count the words most frequently used in the 

introduction, the theorems, the conclusions, etc. When the words which occur 

most often coincide with the “key words” of some school of thought, it may 

be inferred that the text in question belongs to that ideology. 

GE theory has envolved its own special terminology. Without any pretense 

of completeness, let us list the concepts which may be regarded as most charac¬ 

teristic: 

Preference, utility, optimum. 

Demand, supply.8 

Price, profit. 

Equilibrium. 

The above eight concepts are particularly characteristic of the works belong¬ 

ing to GE theory. 

3.4. The Questions to Be Answered 

The questions which a theory attempts to answer constitute the main distin¬ 

guishing feature of that theory. As a matter of fact, all other characteristics-—the 

basic assumptions as well as the main concepts—are largely determined by the 

questions to which answers are sought. 

GE theory aims at providing answers to two main types of questions. 

The first type of question concerns the existence and stability of equilibrium. 

GE theory, as indicated by its name, addresses itself to the problem of deter¬ 

mining the conditions which must obtain for an equilibrium to exist and be 

stable. It asks what processes bring about an approach to equilibrium, what 

the necessary and sufficient conditions of equilibrium are and whether or not 

the equilibrium satisfies one or another of a number "pf criteria for stability. 

Equilibrium is the central problem which is treated. Let me quote some 

general definitions of equilibrium in the natural sciences:9 “Equilibrium is a 

macroscopic state of changeable (mobile) material systems (bodies), brought 

about by the interactions of external and internal forces, which remains un- 

8 Samuelson s famous textbook, which includes a humorous motto at the head of 
each chapter, places the following statement before Chapter 4: “You can make even 
a parrot into a learned political economist—all he must learn are the two words 
“Supply” and “Demand”.” See [213], 

8 Termeszettudomanyi Lexikon (Encyclopedia of Natural Sciences) [57a], Vol. 2, 
p. 212. 
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changed over time. If these interactions—or, rather, the indicators of state 

expressing their magnitude (such as pressure, temperature, concentration, etc.) 

undergo a change, then the equilibrium will also change. In the state of equi¬ 

librium, the effects tending to change this state (the forces originating from 

the interactions) macroscopically neutralize each other and their resultant 

effect is zero.” The general definition of mechanical equilibrium, a special 

case of equilibrium, is the following. “Mechanical equilibrium is a state of a 

mechanical system or a body in which every point of the system is forever at 

rest (in relation to the system of reference taken as a basis) or performing 

rectilinear uniform motion with constant velocity. Although rest and rectilinear 

uniform motion are equivalent to each other, a system will usually be considered 

to be in equilibrium only if the system is at rest at a definite point in time and 

also forever at a standstill.” 

The concept of equilibrium is seen to be closely connected with that of rest. 

Accordingly, when examining the conditions of equilibrium for an economic 

system, we actually wish to determine the conditions which ensure that the 

system comes to rest, that it assumes a state where it is in the interest of no 

participant in economic life to change his behaviour and thereby, disturb the 

equilibrium. 

There can be no doubt that in society and, in the economy, forces exist 

which drive the system toward a state of equilibrium just as in natural systems. 

The investigation of these forces is both important and interesting. It is, how¬ 

ever, no less important to seek an answer to the following questions: 

What types of disequilibrium exist? 

Does the economy oscillate around equilibrium? Or is disequilibrium a last¬ 

ing or even constant trend? 

Is equilibrium desirable as a “norm”, as the ideal state to be reached? Is 

disequilibrium, or some definite type of disequilibrium, not preferable from the 

point of view of economic progress? 

The second type of question concerns the optimality of the state of the economic 

system. The representatives of modern mathematical GE theory (above all, 

Arrow and Debreu) must limit themselves with a rather weak criterion of 

optimality, the so-called Pareto-optimality criterion. The economy is said to 

be in a Pareto-optimal state if no other state exists which satisfies at least one 

consumer to a higher degree and no consumers to a lower degree. 

The Pareto-optimum concept presupposes the acceptance of basic assumption 

8, i.e. the existence of an ordering of consumer preferences; it does not, how¬ 

ever, require any commensurability or additivity of the latter. 

In my opinion, the acceptance of basic assumption 8 is unwarranted (this 

question will be dealt with in detail below), but we shall disregard this fact 

for the time being. At a given moment, and under different conditions, the 
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economy may assume a variety of Pareto-optimal states. True, that the enforce¬ 

ment of Pareto-optimality, the exclusion of those programs which violate 

Pareto-optimality, is an elementary requirement of rationality, and therefore, 

analysis of Pareto-optimality is important. But even if this requirement of 

Pareto-optimality is complied with, the question remains open as to whether 

the economy is in other respects functioning satisfactorily or not. 

Here, we will not deal with the question of what would happen if we evaluated 

the state of the economy on the basis of some macro-economic preference 

function and not according to Pareto-optimality. This question will be discussed 

at the end of this book when treating the different types of GE theory. 

Finally, the GE theory endeavours to determine what relationship exists 
between equilibrium and the Pareto optimum; under what conditions does 

equilibrium ensure Pareto-optimality and vice versa? 
In this context it is important to mention that the theorem “equilibrium 

implies Pareto optimum” is independent of the convexity assumptions, listed 

in Section 3.2. 

3.5. What Should Be Considered a Related Theory? 

I intend to criticize not only those works which fully accept the twelve basic 

assumptions listed in Section 3.2, employ the concepts described in Section 3.3 

and answer exclusively the questions outlined in Section 3.4.1 wish to criticize a 

much wider range of practical and theoretical economic thought, and especially 
those theories related to GE theory. 

Definition 3.1. We will consider the schools of economic thought which satisfy 

criteria A), B) and C) below as related to general equilibrium 
theory. 

A) Their assumptions are largely identical with the twelve basic economic 

assumptions of modern mathematical GE theory. Even if they deal with a 

narrower sphere (e.g. with the firm or the consumer a^lone), the assumptions 
employed are identical with or similar to the corresponding assumptions of GE 

theory. Other works may treat the economic system as a whole, employing, 
if not identical, at least similar assumptions. 

The closeness of the relationship to GE theory depends primarily on the 
assertion of the following basic assumptions: 

a) The assumption of convexity; 
b) the assumption of optimality; 

c) the assumption concerning the exclusivity of price information. 

The severing of ties with GE theory begins essentially with giving up these 
assumptions. 
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B) Their conceptual framework is largely identical to that of modern mathe¬ 

matical GE theory and employs those terms listed in Section 3.3. 

A characteristic criterion for the existence of a relationship with GE theory 

is that the various schools of thought employ the above concepts in the same 

sense (and leave them, to the same degree, open to criticism) as the GE theory. 

C) The questions posed by them are essentially identical to those of GE 

theory, i.e. they are concerned with two types of question: 

with the conditions for the existence and stability of equilibrium; 

— with the conditions of optimality. 

From the above it is clear that the level of closeness of the relationship may 

vary considerably. 

Definition 3.2 * The set of models of general (i.e. economy-wide) equilibrium 

in the strict sense of the word, and those closely related to GE theory according 

to Definition 3.1 but covering a narrower sphere, I will call the general 

equilibrium school. 

Accordingly, the term “GE school” denotes a definite school of economic 

thought. The boundaries of the school are, admittedly, somewhat vague, with 

several works occupying a marginal position, so that the closeness of their 

relationship with the original GE theory is open to question. However, for 

the majority of these works it is possible to conclude almost definitely whether 

they belong to the GE school or not. My work is concerned with the criticism 

of the whole GE school and not only with the models of GE theory in the 

strict sense of the word. 

3.6. First Summary Evaluation 

Anyone wishing to understand the operation of the market, be it that of a 

capitalist or socialist country, is bound to become acquainted with the GE 

school. The work of the GE school has thrown light on numerous important 

aspects of the operation of the market, particularly on the interaction between 

demand, supply and price under conditions where producers maximize their 

profits and nrice formation takes place without central interference. 

The theories belonging to the GE school have brought to the fore highly 

significant notions concerning adaptation to consumer requirements and allo¬ 

cation of scarce resources. 

With due acknowledgement of the contributions of this school from the 

point of view of the history of theory, it is now time to shift the emphasis to its 

negative aspects since, in my opinion, the GE school has become a brake on the 

development of economic thought. We include in this body of theoretical litera- 
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ture most of the work, which is attributed to the “neo-classical school,” or called 

“neo-classical price theory” in Western countries. 

It is not my intention to criticize or refute one by one, in the order described 

in Sections 3.2 to 3.4, the basic assumptions, the main concepts, or the major 

questions posed. To accomplish this, I would be obliged to follow the scheme 

of thought of the GE school when my aim is its criticism. Instead, I shall 

proceed with my own analysis, submitting to criticism in the process one or 

another basic assumption, concept or method of the GE school. 

To help orient the reader. Table 3.1 presents a survey of the various places 

in the book where the assumptions, concepts and statements of the GE school 

will be subjected to criticism. Here, I will give only a preliminary outline of 

the leitmotivs of my criticism in order to facilitate the development of my 

ideas. 

1. As has been pointed out above, in connection with its historical importance, 

the GE school has suggested two important and correct ideas: First, scarce 

resources should be used economically, and second, production should be 

adapted to needs in order to give the greatest possible satisfaction to the 

consumer. However, these conclusions stem from an analysis based on an 

unrealistic vision of the world. In reality, there are mammoth corporations 

and the role of the government is great. GE theory assumes atomized markets 

and “perfect” competition. In reality, there exist sharp conflicts of interest. 

GE theory sees peaceful harmony in the market. In reality there is concentration 

and rapid technical progress. GE theory “disregards” increasing returns to 

scale, one of the most significant aspects of technical progress and one of the 

fundamental explanations of concentration. In reality, the information structure 

is highly intricate and complex. GE theory describes a system governed in an 

entirely reliable manner by a single signal, namely prices. 

Thus, the GE school is disorienting, and diverts our attention from the most 

important task of economic science, namely, the realistic description, explana¬ 

tion, and formal modelling of the actual operation of the socialist and capitalist 

economic systems of the present era. ^ 

2. The use of the attribute “general” in connection with Walrasian models 

is warranted in so far as they always describe a whole system (e.g. the economy 

of a whole country) and not only some part of it. Thus, the “general” equilib¬ 

rium models may be contrasted with the “partial” equilibrium models of the 

GE school, which describe only a single firm or household, or the market for 

a single product. 

It would be entirely unwarranted, however, to interpret the attribute “gene¬ 

ral” (and this is exactly what many economists would do) as implying a real- 

science theory of general validity, valid, to a certain extent, for every age, 

country and system. 
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Table 3.1 

References to the critique of genera! equilibrium theory 

The critique may be found 
mainly in the following 

chapters: 

Assumptions of the GE theory 

1. Static or stationary character 8, 9, 11, 12, 13 14, 20, 
21, 22 

2. Constancy of the set of organization 14, 17, 21 
3. Exclusive existence of producers and consumers 4, 5, 6, 7 
4. Constancy of the set of products 11, 20, 21 
5. Simultaneous operation 5, 17, 18, 23 
6. Convexity of the production sets 9, 14 
7. Profit maximization 7, 10, 11 
8. Maximization of consumer utility 10, 11, 14 
9. Constancy of production and consumption 

sets and of preference ordering 10, 11, 20 
10. Exclusivity of price information flows 4. 5, 6, 17, 18 
11. Anonymity of market relations 5, 17 
12. Lack of uncertainty 11, 14, 23 

Major concepts of the GE theory 

Preference, utility, optimum 10, 11 
Demand, supply 17, 18 
Price, profits 5, 7, 23 
Equilibrium 14, 18. , 19, 21, 22 

Main questions which the GE theory intends to answer 

Equilibrium 14, 16, 18, 19, 21, 22 
Optimality 11, 14, 16, 21 

In actuality, we are dealing with a highly special theory, valid only within a 

highly restricted sphere. 

The question of whether the individual assumptions are “true” if taken one 

by one is hardly relevant. It may be said of almost all of them that there exists 

a restricted category of phenomena for which the assumption is acceptable, 

at least as an approximation. Yet, it is clear that none of these assumptions 

describes even roughly certain crucial phenomena of the real world. 

For example, we observe in reality, diminishing, constant and increasing 

returns to scale. A general theory should hold for all three, but the GE school 

is concerned almost exclusively with the second (or, at best, with the first two). 

In reality, we observe some decisions characterized by optimization. How¬ 

ever, a variety of other decision processes exist. The GE school deals nearly 

exclusively with the former. 

In reality the consequences of decisions are sometimes predictable with 

certainty and at other times, only with uncertainty. Yet, the GE school is 

mainly concerned with the case of certainty. 

4 KORNAI: Anti-Equilibrium 
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Further enumeration of these restrictions is unnecessary; these will be dealt 

with extensively in the sequel. Each individual assumption automatically 

excludes from consideration many phenomena present in reality. The joint 

use of the assumptions multiplies this effect. The category of phenomena which 

can be even approximately described by the set of twelve basic assumptions is 

extremely restricted. 

The conceptual apparatus is similarly narrow. A great number of economic 

phenomena and processes cannot be described simply with the aid of the char¬ 

acteristic concepts listed above and the additional concepts derived from 

them. 

Finally, the range of questions to be answered is also extremely narrow. A series 

of fundamentally important questions concerning the assessment of the opera¬ 

tion of economic systems is left unconsidered. 

3. The GE school makes the description of economic systems entirely too dull; 

it over-schematizes and impoverishes it. Recognizing only one type of consumer 

behavior, one type of motive force for the firm, and one type of information, 

it diverts attention from the study of complex and intricate structures, from 

classifying types of behaviour, motive forces and information, and from investi¬ 

gating the causes of differences among these types. 

4. Mainly as a result of its static (or stationary) approach, the GE school 

offers little explanation of the real motion of the economy. 

Some basic assumptions might be given either a more restricted or a wider 

interpretation. The difficulty consists in the fact that under a more restricted 

interpretation, the assumption might be erroneous and under a wider inter¬ 

pretation, empty or almost meaningless. Let us take, for example, assumption 

4, concerning the constancy of the set of products. In the case of a more narrow 

interpretation, there would be no new products and the economy would always 

have to choose from among and produce the same ones. This interpretation 

of the assumption would obviously provide an erroneous point of departure 

for economic systems theory, since many important problems concern the 

changes in and development of new products. A wjder interpretation of 

basic assumption 4 might assert that the list of products includes not only 

those presently produced, but also those which potentially can be produced 

in the future. Thus, the model could allow for the appearance of new products. 

First, the economy would turn out products with serial numbers from 1 to 

1000 and later, the products with serial numbers from 1001 to 2000. This would 

expand the framework of the GE model. It would permit the inclusion of new 

products without, however, giving any explanation of the motive force or the 

factors furthering or hampering the development of new products. The expand¬ 

ed theory is, therefore not erroneous, but rather, poor. 

The case is similar with several other assumptions. 
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5. Finally, a remark of seemingly technical character: the formalism of the 

GE school is rather inconvenient. To explain this remark, we must refer to the 

basic assumptions. 

The basic assumptions include some “voluntarily” (and wrongly) chosen 

assumptions, as well as some erroneous or overly restrictive ones which are 

forced on the theorist by virtue of his “voluntary” assumptions and necessary 

for the solution of the model. For example, assumption 6 concerning convexity 

is a restriction of the latter type. Every adherent of the GE school well knows 

the significance of non-convex production sets, but the mathematical apparatus 

employed forces him to apply the assumption of convexity. Non-convex sets 

are much more difficult to treat mathematically. Every economist would be 

glad if this difficulty could be overcome. As mentioned before, there have been 

attempts in this direction. 

With the “voluntary” assumptions, the case is entirely different. The most 

important from this point of view are assumptions 7 and 8 concerning the 

strict rationality of the economic agents. This involves the formalization of 

economic systems theory in terms of an extreme value problem. This assump¬ 

tion does not simplify the mathematical treatment of the problem; on the 

contrary, it makes it more difficult in contrast to a more simple causal de¬ 

scription, according to which certain impulses produce definite reactions with 

some regularity. Yet, the GE school voluntarily and deliberately accepts the 

difficulties involved in order to abide by the postulate of strict rationality. 

To put in even more clearly, the problem is not simply that the GE school 

chooses “voluntarily” and “deliberately” inconvenient assumptions, indepen¬ 

dently of each other. The “original sin,” contained in basic assumptions 7 and 

8, is the supposition that optimality characterizes the actual behaviour of 

economic organizations. Once this supposition has been accepted, the GE 

theorist is forced to assume convexity, to disregard uncertainty, and so forth. 

This is necessary for the determination of the points of extreme value which 

characterize the equilibrium state and optimal condition of the economic 

system as a whole. If, on the other hand, we do not insist on presenting the 

economic system as a set of optimizing elements, we could describe the regula¬ 

rities and law s relating to the operation of the economy in a considerably more 

convenient form. 

In summary, I have listed five main objectives in anticipation of further 

criticism; I will have to substantiate my remarks with additional arguments. 

In my critique I do not strive at originality; I will repeat many arguments 

also made by others. My aim is to attempt a synthesis of known and new critical 

remarks. 
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PART II 

CONCEPTS AND QUESTIONS 

What seems to be exceedingly difficult in economics is the definition 
of categories... it is always in the conceptual area that the lack of 
exactness lies. 

J. von Neumann: The Impact of Recent Developments in Science on the Economy 
and on Economics 

In the course of coming into contact with empirical material, 
physicists have gradually learned how to pose a question properly. 
Now, proper questioning often means that one is more than half 
the way towards solving the problem. 

W. Heisenberg: Physik und Philosophic 





4. THE GENERAL MODEL OF THE ECONOMIC SYSTEM 

4.1. A “Language” to Describe the Economic Systems Theory 

In Chapters 4 to 16 an attempt will be made to develop a “language” suitable 

for the description, comparison and analysis of economic systems. Like the 

real spoken languages, this one consists, on the one hand, of a basic vocabulary, 

i.e., a conceptual framework. I will endeavor to suggest and define the basic 

concepts necessary for the description of economic systems. On the other 

hand, in analogy with the spoken languages, there are basic grammatical rules. 

This means, in our case, that in order to define the concepts, we have to describe 

definite relationships among the various concepts (or among the real pheno¬ 

mena and processes referred to by the concepts). These are, however, only 

definitional relationships and not real-science theorems or propositions. 

From the above it follows that, in connection with the proposed concepts 

and the relationships existing among them, one cannot ask whether or not they 

are “true.” All one can ask is whether they are suited to the purpose at hand, 

whether they are workable. 

This undertaking, the clarification of the concepts, may seem academic to 

many people. In fact, however, in the development of the sciences, concepts 

play an important part, both in a positive, promoting sense, and in a negative, 

retarding one as well. The general use of a wrong, vague or ambiguous concept, 

which evokes erroneous associations, may impede the recognition of essential 

relationships. Sometimes a concept will seem entirely clear until science sub¬ 

jects it to thorough investigation and discovers its vagueness, its lack of pre¬ 

cision. 

In developing a “language” for economic systems theory, I have attempted 

to satisfy three requirements: 

1. The language should be more general than that of traditional economics. 

It should contain concepts suited to the description of economic systems 

differing from one another. These concepts should enable one to characterize 

the numerous types of socialist and capitalist structure which exist in different 

countries. 

2. The language should be suitable for a more concrete and penetrating 

description of the economic system than the traditional language of econo¬ 

mics. 

J5 
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3. My intention is to further the development of operative and workable 

concepts. In many cases, the definition of a concept may be dispensed with if 

the ways of observing and measuring the phenomenon reflected by it are 

indicated instead. In general, the formation of correct concepts encourages 

observation and measurement. The elaboration of a language, of a conceptual 

framework, will thus lead to the posing of questions, and defining of problems 

of scientific research, observation and analysis. 

It would be desirable to impose an additional, fourth requirement, namely 

that of a strictly logical structure for the conceptual framework. The various 

groups of derived concepts ought to be defined with complete consistency on 

the basis of a few basic concepts. This, however, I cannot undertake. All that 

I can do here is outline some elements of a new language for economic systems 

theory, the development of which I consider both desirable and necessary. 

Although the main task of Part II of the book is, as expressed by its title, 

the introduction of concepts and formulation of questions, in some places 

I will go further than this and make statements concerning the structure and 

functioning of economic systems. 

The course of this analysis will resemble that of an airplane in flight. From a 

high altitude we are often able to survey an entire country. Then, losing altitude, 

we perceive the network connecting the various points of the country-roads, 

railroads, transmission lines. Descending further, we can distinguish ever 

smaller units—towns, blocks, houses. Ascending once more, we are again 

able to view ever larger units—entire mountain ranges, regions, or countries. 

Passing now from the analogy to the arrangement of the chapters which 

follow: 

In Chapter 4, we will deal with the economy as a whole in its most general 

form. 

Chapters 5 and 6 describe the network connecting the elements of the econo¬ 

mic system and the flows taking place among them. 

Chapter 7 presents the “interior” of the institutions which form the system; 

the organizations within the system differ from each other in the nature of their 

activity. 

Chapters 8 to 12 penetrate even deeper, dealing exclusively with the decision 

processes within the organizations. 

Thereafter, we will “ascend” again and continue the investigation on a broad¬ 

er scale. The subject matter of Chapters 13 and 14 is the collective behavior 

of and interrelations among the organizations and the related problems of the 

system’s autonomous operation, adaptation and selection. 

Chapter 15 deals with the problem of forming an aggregate from the ensemble 

of different organizations or processes, and classifying the organizations and 

processes. 
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Finally, Chapter 16 again analyzes the system as a whole, its subject being 

the evaluation of the operation of economic systems. 

Now, we can proceed to clarify the most general concepts.1 

4.2. Organization and Unit 

The term “economic system”2 is used here in a broad sense. It designates, in a 

majority of cases, the economy of a country. However, the concept may be 

used more narrowly to refer, for example, to a single branch of production or 

a single territorially defined area, a county or town, within a country. Conver¬ 

sely, a set of several countries like the countries belonging to CMEA (Council 

of Mutual Economic Aid) or all of the countries of Africa may also be consid¬ 

ered as a system. 

Let E denote the economic system under investigation. 

Breaking down the economic system into its components, elements on three 

different levels can be distinguished: the institutions, the organizations within the 

individual institutions and the units within the individual organizations. 

An institution is usually an intricate and complex social and economic 

formation, such as, a big modern corporation or a ministry. In this chapter 

we will not deal with the institutions in detail; this subject will be discussed in 

Chapter 7. 

Within an institution there are organizations. Examples of organizations are 

the productive plant or the sales department within the firm, or the planning 

section or the technical development section within a ministry. 

The household constitutes a special organization. In this case “institution” 

and “organization” are identical. 

To use an analogy, society is considered here as matter is considered in 

physics. The molecule is the institution and the atom, the organization. In this 

chapter we will not deal with the molecular structure but only with the atoms. 

Definition 4.1. An organization is a social formation consisting of 

persons who associate in order to perform some definite social-economic 

functions. 

Usually, it is possible to state unequivocally what social-economic function 

(e.g. production, planning, etc.) the organization performs. It should also be 

possible to enumerate individuals who comprise it at a given moment. One per- 

1 In the formulation of Chapter 4 I have drawn many ideas from Hurwicz's essay 
[97], 

2 The concept of the economic system will be defined in Definition 4.20. 
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son may, naturally, belong to several organizations at the same time; as a 

worker, he belongs to a firm and, as a family member, to a household. 

In economic system Ea total of /n organizations function. Let these be denoted 

by e>i, 02, ..., om. Let 0 denote the set of organizations. 0 — {01,0 2, • ■ •, 0„,}.3 

The organization is composed of units. A general definition of the unit will 

be given below;4 here, it is only provisionally defined. 

Definition 4.2.' A u n i t is a nondivisible element of the economic system 

which behaves with definite regularity and responds to outside stimuli in a 

regular manner. 

The difference between the organization and the unit must be clearly recog¬ 

nized. The organization is a real social formation. It consists of actual, living 

persons; its sphere of activity, in addition, is usually defined by law. The unit, 

on the other hand, is a mere abstraction; it serves the purpose of generating 

in the model the activities which take place within the organization. 

The unit is a part of the organization; as will be indicated below, two units 

belong to each organization. A unit can, however, belong only to one organi¬ 

zation and cannot be shared by two or more. 

To expand the analogy above, if the organization is the atom, then the unit 

is the elementary particle within the atom. 

4.3. Inpnt, Output, State 

The economic system operates over the course of time. In order to simplify 

the treatment of the subject, a discrete time scale will be assumed.5 

Definition 4.3. Time intervals t = 1,2, ... of equal length, adjoining each 

other, will be called periods. Several periods following upon each other 

constitute a term. 

Depending on the specification of the general model, a period may be one 

year, one day, one minute. 

Definition 4.4'. The operation of the unit consists in receiving in every period 

an input, releasing an output, and changing its internal state in 

JI use set theoretical concepts in many parts of this book. References on set theory 
include the following works: Kemeny et al. [116], Kalmar [110], Berge [33], and Debreu 
[50], 

4 For a complete definition of 4.2, see Section 4.9. The prime after the number 
indicates the provisional character of the definition. 

5 It is, of course, arbitrary to assume that time is discrete. We may also formulate 
the model in continuous time. But the explanation of some notions and interrelations 
and the expansion of the analogy to the theory of automata are facilitated by this 
assumption. 
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the process. Inputs and outputs are called, collectively, flows. The process 

which takes place within the unit which results in the transformation of input 

entering the unit into an output leaving the unit, producing at the same time, 

a change in the internal state of the unit, will be called an internal pro¬ 

cess. 

The basic concepts introduced above are rather general in character. The 

input ot the unit might be some raw material to be processed, but it might also 

be an instruction. The output might be a product released, but it might also 

be a production report. The state of the unit might be characterized by the stock 

ot goods on hand or by the technical condition of the machinery, but it might 

also be characterized by the documents accumulated on the office desks. 

If we were dealing simply with a group of units operating independently of 

each other, it would not be possible to speak of a system. The ensemble of 

units forms a system only because they are connected to one another by the 

input and output flows. 

Definition 4.5. The outputs of the addresser units are the inputs of the 

addressee units. 

Every output becomes the input of some addressee unit, and conversely, 

every input was the output of some addresser unit. In other words, every 

flow has an addresser and an addressee. 

4.4. Real Sphere and Control Sphere 

The processes which take place within the economic system may be classified 

into two categories: 

Definition 4.6* The real processes of the economic system are mate¬ 

rial, physical processes. These are production (including transportation, ware¬ 

housing, material services, etc.), consumption and trade. The control 

processes of the economic system are intellectual processes. These include 

observation, information transmission, information processing, decision pre¬ 

paration, and decision-marking. Real processes are described by real variables, 

control processes by control variables. The unequivocal separation of the real 

processes from the control processes is called the d u a 1 i s t i c description of 

the economic system. 

For the sake of conciseness, the following abbreviations will be used: R 

denotes real and C denotes control. 

This sharp separation is obviously an abstraction. Actually the two types of 

activity are closely intertwined and interrelated. On the one hand, there are no 

real processes without control. On the other hand, every control process assum¬ 

es some form which is physically perceptible, whether it is writing on paper, 
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or conveying, vocally, a message by telephone. This fact, notwithstanding, we 

will consistently apply in our further investigations the dualistic description 

of the operation of the economic system. This is one of the most essential 

characteristics of the “language” proposed in this book and one that distin¬ 

guishes it from other modes of description. 

Naturally, the classification is, sometimes, necessarily arbitrary. Should 

education be considered an /^-process or a C-process? In marginal cases the 

decision may be left to those who are using the proposed “language”. For the 

classification of marginal cases there are, presumably, no generally valid rules; 

it all depends on the concrete aims of the scientific analysis. On the abstract 

level of the present discussion it is permissible to assume that the economic 

activities lend themselves to unequivocal classification into one of the two 

categories. 

It follows from the explanations above that an individual usually takes part 

in both control and real processes. The director of a factory both gives commands 

and uses paper, at home he plans the family budget and takes his supper. We do 

not place an individual exclusively in one or in the other sphere, but on an 

abstract level we distinguish two main classes of economic processes. 

Let us now remind the reader of the distinction made in Definition 4.4, 

between flows and internal processes. On the basis of this distinction, two sub¬ 

categories of the processes should be noted: 

Definition 4.7. Production and consumption constitute the internal 

real processes. Information processing, decision preparation and 

decision making constitute the internal control processes.6 

The units fall into two categories: 

Definition 4.8. Within the real units, only internal real processes, and 

within the control units, only internal control processes take place. 

Let us now return to the organizations defined in 4.1. To every organization, 

o„ there belongs a real unit, rt, and a control unit, ch (i— 1, . . ., m). The coor¬ 

dinated units [rh cf\ are called elementary unit pairs. 

To resort to a simile of a somewhat religious tone, an elementary unit pair 

belongs together like spirit and body, with the control unit governing the real 

unit. 

The relationship between the organization and the elementary unit pair is 

presented in Figure 4.1. The rectangle indicated by a thick solid line represents 

the economic system. The rectangles inside it, indicated by thin lines are the 

organizations. (In the figure only two organizations are presented.) Within 

an organization, there are two circles; one of these is the /?-unit, the other the 

C-unit. Figure 4.1 will be repeatedly referred to in the following discussion. 

6 The other two categories—real flows and control flows—will be defined later. 
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Let ^ denote the set of real units r\, r2, ..., rm : = {/-1; r2, . .., rm}. Let <0 

denote the set of control units c\, c2, . . ., cm : (0 = {ex, c2, ..cm}. 

Definition 4.9'? The economic system E is composed of two subs-ystems, the 

set of interconnected real units, real sphere and the set of inter¬ 

connected control units, control sphere (0. 

The two spheres are distinguished from each other on the abstract level; 

in reality, however, they are closely intertwined through interaction with each 

other. 

Figure 4.1 

Scheme of the economic system 

In Figure 4.1 the two sub-systems are separated from each other by a double 

horizontal line, with the C-sphere above and the /^-sphere below. 

7 Attention is called to the following: 
For the concepts of real sphere and control sphere, only provisional definitions are 

given in the first approximation. (This is indicated by the prime after the number of the 
definition.) A complete definition can be given only later when the economic system 
has been precisely defined. Sub-system Hi. is not actually identical with R, the simple 
enumeration of the real units, but includes their operational characteristics, as well. 

The same applies to & and C. 
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In accordance with what has been said above, every organization includes a 

unit which belongs to the /^-sphere and a unit which belongs to the C-sphere. 

Thus, the organization itself belongs to both spheres. Let us illustrate this 

point with some practical examples: 

The /Tunit of the productive plant includes the productive workshops which 

belong to the real sphere. Management, however, belongs to the C-sphere. 

The intellectual processes connected with planning take place in the C-unit 

of the long-term planning section of the National Planning Office. However, 

even here, there appear material inputs; paper, office machines, means of 

conveyance are used. The latter are represented by the /?-unit assigned to the 

section. 

An attempt has been made to give an estimate of the relative proportions of 

the R- and C-spheres in the Hungarian economy. For the sake of simplicity, 

only a single unit of measurement was applied, namely, employment in organi¬ 

zations mainly concerned with real activities, and in organizations mainly con¬ 

cerned with control activities as a percentage of total employment. In the delim¬ 

itation of the spheres, arbitrariness is inevitable, but as an approximation, the 

following statement appears acceptable: about 83 to 85 per cent of those 

employed in the economy act in the real sphere and about 15 to 17 per cent in 

the control sphere.8 It can be seen that the control sphere is substantial even if 

exmployment alone is taken into consideration. However, on the basis of quali¬ 

fication and of renumeration, which reflects the former to some extent, the pro¬ 

portion would be even larger. 

4.5. Products 

Let us now turn to the variables which describe the operation of the economic 

system. Here, too, the dualistic approach worked out in the preceding section 

will be exmployed. Let us first survey the 7?-processes.^ 

Definition 4.10. The types of real output turned out by the real units are 

called products; these are used as inputs by real units. 

The products are distinguished from each other according to all of their 

characteristics (similar to the procedure applied in the case of general equi¬ 

librium theory models). Let these be denoted gx, g2, . . ., gn. Let denote the 

set of all products: ^ = {^, g2, . ..,g„). 

Let us assume that the quantities of all products can be measured in some 

unequivocal and additive unit. 

8 The estimation was performed by Zsuzsa Mausecz (National Planning Office). 
In accounting we did not consider the households as organizations. 
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Definition 4.11. The real flow which takes place in the economic system 

in period t is described by a product flow vector *(r). Its components 

are distingusihed by three indices: the first index gives the serial number of 

the product, the second that of the addresser unit and the third that of the 

addressee unit. The numerical value of the component expresses the quantity 

of the product flow as measured in the unit of the product in question.9 

Definition 4.12*. The state of the real units of the economic system in period 

t is described by a product stock vector y(t). Its components are dis¬ 

tinguished by two indices: the first gives the serial number of the product, 

the second, the unit of measurement. The numerical value of the component 

expresses the amounts of real stocks as measured in the unit of the product in 

question. 

4.6. Information 

Let us now describe the C-processes. 

Definition 4.13*. The information stored in the units of the economic system 

and flowing among the units can be classified according to various criteria. The 

finest element of classification, which cannot be further subdivided, will be 

called in the information type. 

The information types are given serial numbers. In the system E there are 

q information types. Let these be denoted .st, s%, ..., sq. Let & denote the set 

of all information types: & = {.sr, ^2, .. ., 

Definition 4.14*. The information flow which takes place in the economic 

system in period t is described by an information flow vector n(t). 

Its components are distinguished by three indices: the first gives the serial 

number of the information type, the second that of the addresser and the third 

that of the addressed unit. 

Definition 4.15*. The state of the control units of the economic system is 

described by a memory content vector v(t). Its components are dis¬ 

tinguished by two indices: the first gives the serial number of the information 

type, the second the number of the unit which stores the information. 

Definition 4.16. The information variable is a collective concept 

which includes the vectors of both the information flows and the memory 

contents. 

9 Instead of vector notation, array notation could also be employed; in this instance, 
the real flows would be represented by a three-dimensional array arranged according 
to the three indices mentioned. However, in expounding the conceptual framework, 
the vector notation is simpler and one to which economists are more accustomed. 
Therefore, this notation will also be employed when defining the other flow and state 

variables. 
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In the four definitions above, we have introduced an entire series of concepts. 

Let us now discuss these in some detail. 

It is crucial to understand the relationship between information types and 

information variables. The set of information types, set S-, is a constant charac¬ 

teristic of the system E. The actual values of information variables u(t) and 

v(t) will change, however, from period to period. 

When defining an information type from the economic point of view, it is 

necessary to state to which of the economic system’s elements, components, 

processes and phenomena it relates, what properties, states and characteristics 

of the latter it describes, to what time period it refers, and what temporal 

relation between information and action exists. An information type may be, 

for example, the wholesale price fixed by the Hungarian National Price Board 

for the product marked with serial number 127. Pertinent to the economic 

definition of the information type is the product’s name (No. 127) the price 

type (wholesale, fixed by central authority) and the unit of measurement. To 

this information type there may belong, in period t, a whole range of informa¬ 

tion variables. For example, the Prices Board may have announced a new price 

in period t of 155 Forint. In this case, we are dealing with a component of u(t), 

the vector of information flows, the addresser of which is the Price Board and 

the addressees of which are the firms concerned. Or perhaps, the price was 

announced earlier but now it can be established from the records of the Price 

Board and the firms that in 1967 it was 142 Forint and in 1968 it became 155 

Forint. In this case, it is a component of the v(t) vector of memory contents 

that contains this information type. 

From this it follows that to every information type there corresponds a 

measure which can be used to indicate the actual value of the information 

variable. In the case of some information types this can obviously be expressed 

by a real number. Thus, in the above example, the measure of the wholesale 

price is Forint; the actual value of the information variable is expressed by a 

real number, which is, in our example, 142 or 155. 

In other cases, the information variable may refer tq, various possible discrete 

states, qualitative valuations, such as “yes” or “no,” “small,” “medium-size,” 

or “large,” “red,” or “green,” etc. But even in such cases, the various possible 

values of the information variable may be represented by some index number 

as, for example, in the case of the trio “small”-“medium”-“large,” the numbers 

1, 2, and 3 respectively. 

In the definition of the information type it is, thus, necessary to state, together 

with the unit of measurement, also the range of values which the information 

variable may assume. 

To illustrate the concepts “information type” and “information variable”, 

et me outline another idea. 
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Let us imagine a printed form. On this form, every piece of information 

which flows among the units of the economic system or is stored in the units 

in some given period of time can be entered. The form has printed boxes with 

serial numbers from 1 to q. To each box we assign an economic interpretation, 

a definition, a unit of measurement and filling instructions. In the corresponding 

empty places of the box, figures can be entered. 

Now, the boxes of the form represent the information types. The figures to 

be entered in the empty places of the form are the actual values of the informa¬ 

tion variables. (Also to be entered here are, in the case of a flow, the serial 

number of the addresser and addressee unit, and in the case of storage, the serial 

number of the memory unit owner.) In the former example, one of the form's 

boxes is the wholesale price of product No. 127; the figure to be entered is 155. 

One more remark concerning the concept of memory contents is in order. 

Although this seems to be a rather abstract concept, in fact it represents well- 

known things. In thinking of the memory of a firm, we must not envision archiv¬ 

es with dusty old records and statistical reports no longer used by anyone. 

The memory contents include only the “living” experiences which continue 

to exert an influence on the firm’s operations; in one sphere, the information 

relevant to decision-making includes the basic experiences of the past months, 

and in another sphere maybe those of the past years, condensed in figures and 

accumulated information. 

4.7. The Response Function; An Introductory Example 

In the provisional definition 4.2' of a unit, it was stated that the unit behaves 

according to definite regularities and responds to outside stimuli in a predictable 

manner. With the aid of the concepts introduced thereafter, we can advance a 

step further. The relationship between the input entering the unit and the unit’s 

initial state, on the one hand, and the output leaving the unit and the change 

in the unit’s state will be called the response function. 

Before giving an exact definition, let us elucidate this concept by means of 

a simple example. 

Consider as a unit the pedestrian on the sidewalk at an intersection with a 

traffic light, who wishes to cross the street. 

The main input of the unit is the color of the traffic light. The input may 

assume three discrete states: “red”, “yellow” or “green”. In order to simplify 

the discussion, let us disregard the intervening yellow light and consider the 

red and green lights only. 

The main output of the unit consists of two types of action: “waiting” and 

“crossing”. 

5 KOKNAI: Anti-Equilibrium 
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Now, there is a definite relationship between input arid output. When the 

input is red the output is waiting; when the input is green the output is crossing. 

This correspondence between inputs and outputs is called, in the first approxi¬ 

mation, the “response function” of the unit which, in the example above, is the 

pedestrian. The pedestrian’s action is a function of the colour of the traffic light. 

It may be necessary to explain why the pedestrian’s behaviour is treated as a 

“function”. The reader acquainted with mathematial economic models will 

accept unquestioningly as a function, for example, the Cobb-Douglas func¬ 

tion, Y = AKaL1~a. But can the behaviour of the pedestrian be treated as a 

function? 

Although the above example is of an illustrative nature, we will continue to 

use the function concept in a broad sense to include the pedestrian’s response 

function. This fully corresponds to the general function concept used in mathe¬ 

matics10 which regards as a function the relationship or correspondence be¬ 

tween the elements of two sets. In our example one set is composed of the ele¬ 

ments “red” and “green”, while the other set is made up of the elements “wait¬ 

ing” and “crossing”. It is between these elements that correspondence exists. 

Thus far, we have idealized the pedestrian’s behaviour. The truth of the matter 

is that a pedestrian will sometimes risk crossing notwithstanding the red light. 

His behaviour will be influenced by various factors: 

1. How heavy is the traffic? When there is no vehicle nearby, the temptation 

will be greater than when automobiles and buses crowd the road. 

2. Is there a policeman around? If there is one standing on the other side of 

the road, the pedestrian will think twice before crossing. 

3. The pedestrian’s behaviour will be influenced by past experiences. An 

adult observes the rules more instinctively than a child. A man who has already 

had an accident or who was fined just the day before by a policeman w ill have 

greater respect for the traffic rules than one who has never had such unpleasant 

experiences. 

4. The pedestrian’s behaviour may be influenced by his momentary mood, 

his state of mind. If he happens to be nervous because^he was just reproached 

by his superior at the office, he may not pay attention to the traffic light. Or, 

he may flaunt the traffic rules simply because he is in high spirits and does 

not care. 

Thus, the independent variable of the response function is not merely the 

sign of the traffic light. There are other information types, too, such as impres¬ 

sions about the momentary situation on the road. Another independent variable 

is the unit’s “state”, its “memory contents”, in our example, the pedestrian’s 

experiences and state of mind. 

1(1 See, e.g. Kalmar [110). p. 7 and 9, Szep [248], and Debreu [50], Chapter 1. 
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Likewise, the response function’s dependent variables are not only “waiting” 

or “crossing”. The internal state may also change; for example, the pedestrian 

may become upset at having to wait a long time. 

The general form of the response function is, accordingly, the following: 

(change of state; output) = /(initial state; input). 

If a given initial state and a given input determine uniquely the dependent 

variables, then the response function is deterministic. However, the response 

is usually not deterministic but rather stochastic in nature. In determining the 

response, i.e., the change of state and the output, random factors also play a 

part. Initial state and input do not uniquely determine the value of the change 

of state and of the output; the latter are random variables. 

4.8. The General Form of the Response Functions 

With this illustrative example in mind, let us return to our discussion of the 

economic system. 

In the following discussion, we will, at first, deal exclusively with deterministic 

response functions. Only at the end of this section will some remarks concerning 

stochastic response functions be made. 

First of all, we need to introduce some notation. 

In the definitions above, operation variables x(t), y(t), u(t) and v(t) were 

assumed to be single vectors for the economic system as a whole. Now, how¬ 

ever, w'e want to describe the relationship between input, state and output for 

each unit separately. For this purpose, we must, first of all, partition the state 

vectors y(t) and lit) by units. Then, we must partition the flow vectors x(t) 

and u(t) by units, including each component twice, corresponding to the two 

types of unit, the addresser and the addressee. 

The operation of the /-th unit (r,G^ real unit or cfctd control unit) is charac¬ 

terised by the following variables: 

Xj(t) = the product input entering the /-th unit as addressee; 

Xj(t) = the product output leaving the /-th unit as addresser; 

y>i(t) = stock of products of the /-th unit; 

u,(t) — the information input entering the /-th unit as addressee; 

Uj(t) = the information output leaving the /-th unit as addresser; 

Vj(t) = the memory contents of the /-th unit. 

On the basis of our earlier definitions, the following statements may be made 

about the six types of variable of the units described above: 

5* 
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The vectors xft), xft) and yft) are not defined for C-umts because no ye 

processes take place. 

The vector v,(t) is not defined for /?-units because /?-units have no memor/? 

Vector uft) contains the guidance information received and vector uft) thf 

observations reported. 

It will be assumed that in each phase the unit receives inputs only once, 

changes its state only once and releases outputs only once. (We shall make 

use of this assumption later on.) 

The response functions will be given separately for the C-units and the R- 

units. 
Definition 4.17*. The response function of the f-th control unit: 

(vh Uj) = q>fivh uf), (4.1) 

i.e. the memory content and the information output depend on the memory 

content and the information input. 

In response function (4.1) the relationship between input, state and output 

has been described independently of time. The operation of the control unit, 

however, takes place over the course of time and we must, therefore, take 

into account also the temporal relationship between the variables. This is done 

in the following manner: 

(V'(t), uft)) = (flifit- 1), Uj(t)), (4.2. 

i.e. the present memory content and information output of the control uni 

depend on the earlier memory content and on the information input just received 

The response function of the real unit is also defined in two steps: 

Definition 4.18*. The response function of the f-th real unit: 

O,-, xh Uj) = y/y,, «/, #,), (4.3) 

or, taking into account the temporal relationships: 

-\ 

0,0), Xj(t), Uj(t)) = y,-0,0-1), m,(0, x,D)), (4.4) 

i.e. the present stock of products, product output and information output of the 

real unit depend on the past stock of products, and on the information and 

product input currently received. The meaning of the u information input: the 

control unite guides the real unit. The meaning of the u information output: 

the real unit is observed by its own control unit or by some other control unit, 

Both response functions describe a transformation which takes place inside 

the C-unit or the /?-unit. The input and the unit’s initial state are transformed 

into the output and the unit’s terminal state. 
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Definition 4.19*. The transformations which take place in the economic system 

as a whole, the set of response functions of all interconnected units, are describ¬ 

ed by the following two response function systems: the response func¬ 

tion system of the control sphere, which is denoted 0 and the re¬ 

sponse function system of the real sphere, which is denoted 0. 

The response function systems 0 and 0 constitute the “skeleton,” the forms 

of the economic system’s general laws of motion. They can receive cotent 

only if suitably specified. 

Although the response functions have been described above in a very general 

form, this form, nevertheless, involves certain restrictions to which attention 

must be drawn: 

First restriction. As has been pointed out, we have assumed a definite tem¬ 

poral relationship between input, state and output, namely, simultaneity of 

input, state and output. 

This does not involve an essential restriction. It does not exclude, for example, 

the representation of time lags and the modelling of the interrelations of units 

connected through flows, etc. 

At any rate, it is not even necessary to insist on the temporal relationship 

between input, state and output which has been formalized in functions (4.2) 

and (4.4). Equally, and in certain cases even more advantageous, may be the 

assumption of some other relationship, such as the lagging of the relation 

between output and input by one period.11 

Second restriction. The response function is constant over time. This restric¬ 

tion is more essential than the former one. The recommended formalism is 

dynamic, describing the operation of the economy over time. The changes 

which take place over the course of time, however, are expressed exclusively 

by the changes in the actual values of vectors x, y, it and v from period to 

period. In contrast, the behavioral regularities of the units, and as a result, 

of the system, are not modified. 

This may cause some difficulties when describing definite processes; it may 

become expedient to work out a formalism where not only the operation 

variable but also the response function itself changes over time. 

Apart from the two restrictions mentioned above, the response functions 

(4.1) to (4.4) are entirely general. There may be investigations which can be 

carried out employing only the most general form. For a more profound 

11 The abstract theory of automata asks under what conditions the various automata 
types which describe the relationships between input, state and output in different 
ways, e.g. with different time lags, are equivalent to each other. In other words, it tries 
to determine when they are able to represent the same series of events in an identical 
manner. 

On this question see e.g. Starke [240], [241], and Gluschkow [71]. 
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description of economic systems, however, it is usually necessary to specify the 

response functions. On this general level ot treatment of the subject, however, 

we will not deal with the mathematical form of the response function. 

Here, at the end of the general discussion of response functions, I must make 

an essential remark: 

Up to this point—thus also in formulae (4.l)-(4.4)—deterministic response 

functions have been described. In fact, as was pointed out in connection with 

the example of the pedestrian, random factors play a part, too. 

Here, I do not consider it my task to formalize the effects of random factors. 

Formalization would require numerous further definitions and explanations; 

on the present highly general and “language” clarifying level of discussion, 

this is unnecessary. I only want to state emphatically that the flows and changes 

of state are in reality the outcomes of stochastic processes. 

The operation of the units of the economic system is characterized by 

stochastic response functions. The unit’s output and changes in state are influenc¬ 

ed not only by the input and the initial state but also by other, random factors. 

Hereafter, when using the term “response function” without qualification 

I shall always mean a stochastic response function. The deterministic response 

function constitutes a special case of the latter. To formalize the stochastic 

response function is a task for further research. 

4.9. Comprehensive Definitions 

Armed with the necessary concepts, we are now able to give some definitions 

of fundamental importance. 

First of all, we can provide a final definition of the unit. 

Definition 4.2. The unit is an indivisible element of the economic system 

the behavior of which can be described by means of a response function. 

We can also give a definition of the economic system: 

Definition 4.20*. The e c o n o m i c system E(0, 0-, is composed 

of organizations and units making up these organizations which operate over 

time. The organizations and the units are connected to each other by product 

and information flows. The operation of the economic system is determined 

by the units of response functions.12 

12 According to the definition the system is closed. Within a given examination the 
sphere that is not closely studied i.e. the “external world” can be considered—in the 
specific model describing the problem—as an n-th organization of the system which is 
connected to the first, second .. .(n—l)th organizations by outputs and inputs. In 
such cases we can suppose that the output of the external world does not depend on the 
input received, only on the time and chance. The “resources” of the system are consid¬ 
ered as the product outputs of the n-th organization, i.e. the external world. 
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Having defined the concept of the economic system, we can now replace 

our provisional definition of the two spheres, with a complete one. 

Definition 4.9* .Control sphere C (&, A, &) and real sphere 

Q, ^constitute two sub-systems of economic system E defined in 4.20. 

Definition 4.21. The set of organizations, 0, the set of products, the set 

of information types, A, the response function system of the control sphere, 

0, and the response function system of the real sphere, W, are the charac¬ 

teristics of the economic system E. The characteristics jointly give the 

structure of the economic system. 

It follows from the above that in the five characteristics defined in 4.28 

alone, the structural features of an economic system can be summarized in the 

most concise form possible. It is, of course, also necessary to indicate the 

values of the state variables—i.e. the product stocks y(r)and the memory con¬ 

tents v(t) for a starting point in time, let us say for t = 0, in order to forecast 

the future operation of the economic system. 

Definition 4.22*. Economic systems theory is a real science.13 

Its subject matter is the description, classification and comparison of the 

characteristics of economic systems. It focuses primarily on the arrangement 

of the economic system into organizations and units, and on the flows among 

the organizations and units. It investigates both the real and the control 

spheres, and especially the interconnections between the two spheres, i.e., 

the control exercised over the real sphere by the control sphere. 

4.10. The Unit and the Economic System as “Automata” 

The method of describing the economic system employed in this Chapter 

fits closely into the general conceptual framework of cybernetics, mathematical 

systems theory and the theory of automata.14 

1;‘ The concept of “real science” has been clarified in Part I, Definition 2.2. In this 
chapter, however, the adjective “real” has appeared in a different sense in numerous 
concepts; real process, real sphere, and so forth, is always contrasted with the control 
flow, control sphere, etc. 

I trust that this second use of the word “real” will not confuse the reader. The 
economic systems theory defined in 4.22 as a real science, deals, naturally, not only 
with the real processes and the real sphere but also with the control processes and the 
control sph 'ie. 

14 In this connection I rely heavily on the studies of automata theory, works by 
Ashby, Kleene, MacCarthy, Shannon. Neumann. Uttley and others, which appeared in 
the “Automata Studies” [226], Beer's book [29], Gluschkow's manual on automata 
theory. Starke's articles [240], [241 ], Toda-Sluford's [257], Van Court Hare's [264] and 
Mesarovic's [178] works on systems theory. 

Several books are available in Hungarian also, among them, some books by 
J. Neumann, e.g. [190] and [191], a selection [247] of classics in cybernetics, O. Lange's 
book [148], works by R. Tarjan [251] and Wintgen's article [277]. 
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The economic system, as defined in 4.20, is a special case of the system as 

described by mathematical systems theory. 

The unit defined according to 4.2 can be considered an abstract automatbn. 

At the same time, the economic system, consisting of an interconnected network 

of units, may be regarded as a complex abstract automaton. 

This relationship opens up many important scientific possibilities: 

1. The general theorems developed and proven by cybernetics, systems 

theory and the theory of automata can be used in describing and analyzing 

the economic system, organizations and units.15 Some of these theorems touch 

upon problems which are important from the point of view of economic sys¬ 

tems. These include, among others: 

—The similarity and identity of systems and automata. 

—The breakdown and composition, the complexity of systems and automata. 

—The reliability of automata (especially of stochastic automata). 

—The control and regulation of systems. 

2. There is a close connection between the theory of automata and the 

development of computers. The theory has mainly served to provide a theore¬ 

tical basis for the development of computers. 

It is well-known that if the behaviour of a system, a series of events, can be 

described by means of the formalism of automation theory, then it can also 

be simulated on the computer.16 The theory of automata bears a close relation¬ 

ship to the computer’s simulation language. With the conceptual framework 

outlined above, this relationship can be extended to the language of economic 

systems theory. 

We would like to set at ease the minds of those who are probably irritated by 

the analogy with automata. “Man is, after all, not a machine. . . ” Indeed not. 

15 The systems theory description of the economy bears a certain affinity to the 
so-called “structuralist” models which have been used in other social sciences. Thus, 
in anthropology, philology and literature science we encounter analytical works which 
regard the subject of their investigations (for instance, a language) as a system composed 
of elements, and endeavor to characterize the relationships among the elements, the 
structure of the system. For a short survey of the structuralist schools see, for example 
Miklos's article [179], in the special issue of the periodical “Helikon” treating struc¬ 
turalism. In the same issue are published Levi-Strauss's, Goldman's, Jakobsons and 
others articles on structuralism. 

16 It should be mentioned here that the ideas expressed in Chapter 4 took shape 
when we were engaged in simulating economic processes on the computer. (On this 
question see the study written by B. Domolki and the author of the present book [134], 
and J. Tanko's report.) Together with my mathematical co-workers, we tried to 
develop a uniform conceptual framework, a common “language” as it were, for the 
series of independent simulation experiments conducted. This is exactly what led to 
jhe basic concepts and definitional relations. 
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When speaking of an abstract stochastic automata, we are not thinking of an 

automatic pressing machine in a factory or of the coffee-dispenser of a snack¬ 

bar. The question here is simply whether or not it is possible to observe any 

regularities (usually only statistical or probabalistic regularities) in the economic 

system and in its elements. If so, then these regularities can be formulated more 

or less precisely in the language of economic systems theory as well as in that 

of the theory of automata. If not, then that language cannot be used; nor can 

any other scientific language. Scientific description is only possible where 

regularities can be observed. 

Finally, one last remark. 

While emphasizing the analogy with cybernetics, systems theory and the 

theory of automata, I do not wish to “commit” myself too strongly to these 

new and rather “fashionable” branches of mathematics. The response function 

systems 0 and W are meant to express the economy's general laws of motion. 

The mode of description in terms of the theory of automata is only one of the 

possible formalizations suitable for the description of behavioural laws. In some 

definite research works it may be more expedient to use some other formalism. 

Mathematicians have given much attention to the problem of the equivalence 

of formalisms, that is, of “conversion” between one mode of description and 

another. All the economist can do is attempt to employ the formalism which 

promises to be best suited to his purposes. 

4.11. A “Dictionary” of Some Current Economic Concepts 

Tet us now turn our attention to the question of the relationship between the 

concepts described in Definitions 4.1 to 4.22 and other basic concepts generally 

employed in economic theory. 

“Economic mechanism.” The term has been employed since the mid-fifties 

by Hungarian economists to denote the set of methods of economic administ¬ 

ration and management. No uniform-and generally accepted definition of the 

concept has yet been provided, however.17 

According to the conceptual framework outlined in this book the general 

interpretation of the term “economic mechanism” is broadly covered by two 

characteristics of the economic system: 0, the set of organizations, the organ¬ 

izational structure of the economic system, and0, the response function system 

of the control sphere, which includes economic management on every level. 

The overlapping, however, is not complete; the set of characteristics [(9,0] 

is not exactly identical to any of the standard definitions of mechanism. There- 

17 See Csapo [46]., Hegediis [87] and Kornai [126]. 
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fore, in order to avoid conceptual debates and confusion, I shall not use the 

term “economic mechanism” in my book. 

“Model." Polish economists, discussing the methods of economic administ¬ 

ration and management, have used the term “model” in the same sense as 

their Hungarian colleagues used the term “economic mechanism”.18 (For 

example, they spoke of the “centralized model” and the “decentralized model” 

of the economy.) The term is probably even clumsier than its synonym in 

Hungarian. All other sciences, including economics, use the term “model” 

in an entirely different sense. Accordingly, the term will be disregarded here 

(in the sense employed in the Polish debates). 

“Control". In the terminology of the debates on the reform of the Hungarian 

system of economic administration and management, the term is used exclu¬ 

sively to refer to the directing activities of centraI government organizations 

which regulate the country’s economic life. 

The terminology is loose and contrary to the connotations associated with 

the term “control” in most branches of science in all parts of the world. 

Here, we will follow the terminology of cybernetics. Control may be exer¬ 

cised by every control unit, whether it belongs to an organization on the lowest 

level (a firm or a household) or to one on the highest level, e.g. the government. 

Whenever we want to emphasize the fact that we are dealing with a control 

activity of a central-government organization the adjective “central” will 

always be added. 

“Production forces and production relations". The concept of “real sphere” 

and “control sphere” used in this book are, undoubtedly, reminiscent of the 

terms “production forces” and “production relations” introduced by Karl 

Marx.19 Marx did not provide comprehensive definitions of these concepts; 

rather, through the repeated use of these concepts he endeavored to evoke 

associations in the mind of the reader. This has made it possible for his followers 

to interpret the two concepts in different ways. For a long time the views of 

Stalin on the subject were generally accepted,20 but recently, many Marxists 

have criticized the Stalinian interpretation.21 I do not intend to take a stand 

in this debate. Due to the lack of unambiguously formulated definitions, I am 

not even in a position to explain precisely the relationship between the concept 

pairs “production forces—production relations” and “real sphere—control 

18 See e.g. W. Brus [39], Although the Polish terminology was also taken over 
by some Hungarian economists, it did not find any widespread application. 

18 Some places of major importance in Marx's work where the concept pair appears 
are the following: [169], pp. 406-407, [170], pp. 6-7, and [167], p. 940. 

80 See Stalin [249], pp. 649-671. 
81 See e.g. the book by F. Tokei [258] and [259], 
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sphere”. Instead, I must remain content with pointing out the affinity between 

the two pairs. Only one more remark should be made on the political aspects of 

the question. 

Marx obviously included in the term “production relations”, the political 

and power relations, ownership relations, exploitation relations existing 

between men and classes. The “language”, the method of describing the econ¬ 

omy which is proposed in the present and the following chapters, enables us to 

describe this “political” aspect of production as well. It permits a description 

of the behavior of groups, strata and classes in conflict with each other; we 

must only ensure that they are represented in separate organizations and units, 

and characterized by their own specific behavioral responses. This method 

makes it possible to describe the distribution of power among them. As a 

matter of fact, it is necessary to state, for each organization and unit, which 

activities it controls, what products and resources it has at its disposal, what 

relations of subordination and superordination exist among the units, and how 

the responsibilities of decision-making are distributed among them. These 

are exactly the most important characteristics of “ownership relations”, 

surely more significant than the external legal forms. 

“Socio-economic formation” or “social-political system.'" These terms are 

mainly used in the political and economic literature of the socialist countries, 

to distinguish between the “socialist economic system” and the “capitalist 

economic system.” According to the accepted usage, the word “system” is 

reserved for formations basically differing from each other, such as socialism 

or capitalism. 

In my book, I will not employ this special interpretation of the “system” 

concept. Most branches of science consider it a much broader concept and 

mathematical systems theory has furnished an exact definition of the concept; 

we cannot, therefore, reserve the term for use in distinguishing between the two 

formations mentioned above. Nor can the social sciences of the socialist coun¬ 

tries dispense with the term “system” in the description of numerous other 

types of phenomena. 

Accordingly, the “socialist system” is a general class of concrete economic 

systems, and the “capitalist system” is another class of concrete economic sys¬ 

tems. Economic systems Ex, E2, and EA may belong to the class of socialist 

systems, and may nevertheless differ from each other, for example, in the 

behavior of their respective control spheres. This is the case, with the Polish, 

Hungarian and Rumanian economic systems; all three differ in their systems of 

control response functions and yet, they all belong to the common class, 

socialist economic systems. 
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4.12. Comparison 

A comparison of the “general model” described in this chapter with the models 

of GE theory would not be entirely “fair”. The latter are specific models; the 

authors characterize mathematically the functions, orderings and sets which 

enter into the models. The general model described in Sections 4.2 to 4.9, 

on the other hand, is not specified at all. As mentioned in the previous sections, 

it constitutes, rather, a framework to be filled in, a skeleton of concepts lacking 

the flesh and blood of specification. Thus, it cannot at this point be considered 

a virtue that it applies fewer restrictions, since, so far, it fails to derive theorems 

and theoretical statements from its more general assumptions. 

The above notwithstanding, it is still necessary to compare the two ap¬ 

proaches in order to point out the characteristic differences in the mode of 

thought between the general model described here and the models of the GE 

school. 

Actually, Walras and his followers also employed a dualistic description 

method. In their works, there is a real sphere (production, the set of feasible 

productions, products, resources, consumption, the set of feasible consump¬ 

tions) and a specific control sphere. However, the control sphere is highly 

specific, manifesting itself exclusively in prices. The “releaser” of prices is an 

anonymous process, namely, the “market”. 

It is from this fact that all additional essential characteristics follow. 

1. Let 5 be a subset of ^.containing all information-types which appear in 

the information-/fow variables. Information-types appearing only in the memory 

are not in fi. The number of elements in S- is q. 

According to GE theory, each product has a single uniform price. Since, as 

has been mentioned above, information flows exclusively in the form of price, 

the set S is quite simple: to each product there corresponds a price: q = n. 

In reality, however, to each product there corresponds not a single price 

but a variety of prices: price-forecasts, preliminary denjand and supply prices, 

differentiated, real selling prices, etc. Moreover, there are many other infor¬ 

mation flows besides prices. Accordingly, the set contains considerably more 

information types than the number of products: q >■ n. If we want to charac¬ 

terize the system, we must describe S- the set of information types or must at 

least survey the main groups and classes of informtion types which play an 

essential part in the system. This will be the subject of the next two chapters. 

2. In the system of GE theory, the set of organizations, 0, is also easy to 

define; there are only producers and consumers. In fact, however, specialized 

control organizations also operate (and are of increasing importance). If we 

want to characterize the system, we must describe the set <§, or must at least 



COMPARISON 57 

survey the major groups of organizations specialized for control processes. This 

question will also be dealt with in the following chapters. 

3. According to GE theory each control response function, q?h has a special 

form; the response of the real unit is given by the solution of a conditional 

extreme value problem. 

On the producer’s side the only input of the response function is the price 

of the products and resources released and used. The output is the production 

program. The nature of dependence is the following: the producer chooses 

the production program which serves to maximize his profit. 

On the consumer’s side the only inputs of the response function are the 

prices of the products he desires to consume and his income. The output is the 

consumption program. The nature of dependence is the following; the con¬ 

sumer chooses the consumption program which serves to maximize his utility. 

The real response function iensures the complete realization of the optimal 

production or consumption plan. 

As can be seen, in GE theory, every organization optimizes. The general 

model described in this chapter does not, however, assume optimization, 

strictly rational and consistent behaviour. It is based only on the assumption 

that, in the economic system, causal relationships prevail. The model of descrip^ 

tion, according to which the units of the economic system respond to the inputs 

received by producing outputs and experiencing the changes in the internal 

state indicated by their stochastic response functions, is called the stochastic- 

causal description of the economic system. 

Impulse is followed by reaction, cause by effect. The cause-effect relationship 

is usually stochastic in character (input and initial state do not uniquely deter¬ 

mine output and change of state). 

This question will be discussed in detail later on, in the chapter dealing 

with preference ordering. Here, only the axiomatic aspect of the problem 

should be pointed out. The most essential axiom of the GE school is that every 

organization of the system has a preference ordering. The axiom of the general 

model proposed here is less restricting: the behaviour of every organization of the 

economic system can be described by a response function. 
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In the next two chapters, we shall examine in detail the relationships which 

exist between organizations and units, and the flows which take place be¬ 

tween them. We will not focus our attention on the activities carried out within 

the individual organizations and units belonging to them, but will investigate 

these matters in later chapters. 

In Chapter 4, the flows among the organizations were divided into two 

main categories, product flows and information flows. 

As far as the description and analysis of product flows is concerned, our 

discipline is reasonably far advanced. The Leontief models, the input-output 

tables (or, rather, the tables of real inputs and outputs) and the programming 

models describing the real processes have provided us with an easily manage¬ 

able tool for investigating the problem. 

Less satisfactory are the results in the description and analysis of information 

flows. Economics has an enormous debt which remains to be paid. 

5.1. Three Main Classes of Information Flows 

The description of information flows and of the memory contents of the organ¬ 

izations in general requires, first of all, a classification of information types. In 

every economic system, an enormous amount of information flows continously 

among units, and the number of information types is immense. In order to 

survey them, it is necessary to introduce various classification criteria. 

Although we shall introduce strict classifications apd a number of new, 

related notions, we wish, by no means, to convey the impression that this is 

the only conceivable classification. The problem requires further empirical 

as well as theoretical research. Therefore, Sections 5.1-5.5 should be considered 

a preliminary approximation to a more exact classification. 

In the first place, information may be divided into three major categories: 

1. Money flows, 

2. Price-type information, 

3. Non-price-type information. 

An organic integration of the theory of money into the conceptual frame¬ 

work of this book is an immense task and extends beyond the scope of my 
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work. I will not attempt to provide more than a single definition in order to 

facilitate further references in the book. 

What does it mean if I have 100 dollars in my pocket? I have command over 

as many products as can be bought for 100 dollars at prevailing prices. The 

possession of money implies command over goods and services; if I hand 

over 100 dollars to a friend, I transfer to him, in the process, my right to 

purchase 100 dollars worth of goods and services. 

Definition 5.1. The flow of money is a special class of information 

flow. A transfer of money means a transfer of purchasing power. 

It is not only the flow of money which transmits command over goods and 

services. If a manager goes on leave and tells the deputy-manager that, in his 

absence, he should act on his behalf, the manager has also handed over a right 

of command in his absence; the deputy manager is entitled to make decisions 

about matters concerning the firm. Thus, the flow of money is a special and 

an important kind of information which serves to transmit power. It pertains 

only to the real products which, under the concrete circumstances of the 

given economic system, can be bought for money, i.e., in terms of Marxian 

political economy, the commodities. Within the realm of possibilities, the 

actual purchases which will take place are indeterminate.1 For 100 dollars we 

may buy either 100 pairs of socks or 20 train tickets. The quantity which can 

be bought depends exclusively on prevailing prices. 

The scope of money flows covers not only the movement of cash but also 

the movement of means of payment of monetary value including remittances 

and certain credit transactions. 

In the definition and comments above we have dealt only with money flows; 

disregarding the problems of money stocks, liquidity, etc. 

In addition to money flows, by which we mean the transfer of purchasing 

power, there are two other major categories of information flows, the main 

criterion of classification being whether money is or is not used as the unit of 

measurement. 

Definition 5.2 * Classification of information other than money flows: in 

the case of price-type information the numerical value of the 

information variable is measured in monetary units. All other types of infor¬ 

mation will he called information of non-price character. 

The price of some product, service or resource constitutes price-type infor¬ 

mation. A figure indicating the magnitude of some real process may be of 

1 This indeterminate character is indicated by P. Erdos, in his definition of contem¬ 
porary capitalist money. Besides its other criteria, money is “a thing (a piece of paper 
or a mere token), which can be directly exchanged for any commodity, because 
society immediately acknowledges it to represent—without any separate check prior 
to the exchange—socially necessary labour, in both senses of the word...” (See [58]). 
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price character if measured in money terms, for example, production value 

in domestic prices, or in terms of some foreign currency. 

The description of some product, resource, technology or economic action 

by means of technical-scientific concepts, but without the use of money and 

price concepts, constitutes information of non-price character. Cases in point 

are the technical description of a product, the description of a patent or a 

series of activities connected with some investment project. The numerical 

description of the extensive and intensive characteristics of some product, 

resource or process in physical units of measurement also constitutes informa¬ 

tion of non-price character. 

5.2. Further Classification of Information Flows 

Having categorized information types into the three categories listed in Section 

5.1, and together with these the information flows and the memory contents of 

organizations, we introduce some further classification criteria. 

Classification criterion: Direct vs. indirect reflection. Each piece of informa¬ 

tion reflects some event, phenomenon or process. From this point of view, 

two main information groups may be distinguished. 

Definition 5.3. Direct reflection describes some event or process of 

the real sphere. Indirect (or transmitted) reflection de¬ 

scribes some event or process of the control sphere. 

Let us give a few examples. When a factory sends a report on its production 

to the statistical office, this is a case of direct reflection. However, when it 

reports its profits to the revenue office, this is only indirect reflection. It is true 

that, in the final analysis, the profit report also provides information about real 

processes, about the relation between real outputs and inputs, but only after 

several transformations. 

In the case of indirect reflection the number of transmissions is important. Let 

us assume that firm “A” received from its bank information on the credit rating 

of firm “B” with which it maintains business relations. The credit worthiness of 

firm “B” is, in the last resort, connected with its real activities, with facts about 

what it produces, how much it produces of each product, of what quality, for 

whom, and so on. The real processes are, however, embodied, in the first 

transmission, in the returns and expenditures; in the second transmission they 

are embodied in various credit operations, in accounts payable and receivable, 

in payment on the payable and collections on the receivable accounts. On the 

basis of all this, some “opinions” will be formed, in the third transmission, 

about whether the firm in question is trustworthy or unreliable, and to what 

extent the granting of further credit is warranted. These opinions reach, in the 



FURTHER CLASSIFICATION OF INFORMATION FLOW: 61 

fourth transmission, the bank of firm “A”. The bank will perhaps sift and 

correct, perhaps even distort, the information received, and forward it, in the 

fifth transmission, to firm “A”. 

Classification criterion: The addresser. Which organization is the addresser 

of the information? It could be claimed that it is a matter of indifference who 

sends off a message; it is only the content that is essential. This view, however, 

is incorrect. A socialist enterprise distinguishes between information from the 

planning office and from the enterprise next door. 

In the connection, a special kind of information should be defined: Anony¬ 

mous information is information, the addresser of which is unknown to the 

addressee. In economic life, anonymous information like the “usual price” or 

the “fair rate of profit” plays an important role. 

A crucial characteristic of a piece of information is whether it is sent to the 

addressee by only one addresser or by several addressers simultaneously. For 

example, the government may receive information concerning the prospect of a 

decline in production from the statistical office, the ministry of finance, the 

institute for market research, some large firms and even the press, all at the 

same time. 

Definition 5.4. The information flow is single-channel if a character¬ 

istic collection of information reaches the addressee exclusively from one 

addresser. It is multi-channel if this collection of information reaches 

an addressee from several addressers simultaneously. 

Classification criterion: Time-lag. What is the temporal relationship between 

the information and the event it reflects? (The latter may be an event either of 

the i?-sphere or of the C-sphere.) 

Definition 5.5. The reflection is single-phase if there is only one 

reflection emanating from an event. The reflection is multi-phase if 

there are a series of reflections following each other over the course of time, 

as a result of an event. In the latter case, a reflection process is said to occur. 

Definition 5.6. Information can be anterior, simultaneous or 

posterior, depending on the time lag between the reflection and the event 

reflected. 

Let us take, as an example, the production of a socialist firm, on, say, 

the 30th of March, 1969. The production may already have been reflected in 

anterior information, in the production targets of the five-year and the annual 

plan, and later on in the monthly and daily production program of the factory. 

Production is also accompanied by a great variety of simultaneous information. 

Then, the production data appears in numerous posterior reflections, in the 

daily production report which is sent to the managing director, in the quarterly 

report submitted to the statistical office, in the explanatory supplement to the 

balance sheet presented to the ministry of finance. Moreover, it may eventually 

6 KORNAI: Anti-Equilibrium 
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appear, ten years later, in a planning model based on the mathematical-statis¬ 

tical analysis of long time series. Thus the reflection process is a long one with 

a five-year preliminary, and ten-year posterior time horizon, in the course of 

which the information is stored in the memory for a long time. 

Classification criterion: Fineness. In how much detail does the information 

reflect the event? A production plan may be drawn up in minute detail, contain¬ 

ing output estimates for all individual products. It may, however, prescribe 

only that products equal in value to 10 million dollars must be produced, 

regardless of the actual product mix. 

Definition 5.7. Given two pieces of information reflecting the same event, we 

will call finer the one which describes the event more completely, in a more 

disaggregated manner.2 

In the terminology of socialist planning, the term “more disaggregated” 

means data supplied with a “greater breakdown”. 

5.3. The Complexity of the Information Flow Structure 

The operation of every system is characterized by a definite information struc¬ 

ture. The latter can be described with the aid of the criteria listed in the preceding 

paragraph. 

The concept of complexity of the information structure will be defined in 

detail below. In order to clarify the notion of a complex structure as it exists 

in reality, the concept of simple structure will also be defined to provide a basis 

of comparison, although this is an abstract concept which has never had a 

counterpart in reality. 

Definition 5.8*. The concepts of the simple and complex infor¬ 

mation structures are presented in Table 5.1. 

The definition is presented in tabular form because it is the ensemble of a 

large number of criteria that differentiate the simple and complex structures. 

The Table is used, at the same time, to summarize (in the last column) the 

major factors which serve to increase the complexity of the structure. 

Summing up, the following statement can be made: 

Statement 5.1. For every actually existing economic system, the information 

structure is complex. Historically, the complexity of the information structure 

increases with the expansion and development of the real processes. There is an 

ever greater amount of information connected with the same event which flows 

sequentially, over the course of time or simultaneously; in other words, the infor¬ 

mation flow is expanding. 

To illustrate Table 5.1 and to substantiate Statement 5.1, let us consider 

2 See Hurwicz [97]. The originator of this idea was J. Marschak. 
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the operations of a large modern firm, which operates either in a socialist country 

such as Hungary after the reform of economic administrations or in a capitalist 

country like France or the Netherlands where there exists a certain amount of 

central planning. Below, various characteristics will be listed. From the stand¬ 

point of the information structure, the differences between the firms, would 

manifest themselves in differences in the relative “weights” assigned to the 

individual characteristics, and differences in their interrelations. (At this point 

we shall not describe these differences.) 

1. In the life of the firm, information both of price and non-price character 

may play a role. For the capitalist firm, the former may be relatively more 

important; for the socialist enterprise the opposite is true, although, with the 

reform of the system of economic administration and management, the signi¬ 

ficance of price-type information is increasing. In any case, it is characteristic 

of every economic system without exception that it receives information both 

of price and non-price character. 

2. The firm will be affected by different types of information, such as indirect 

information concerning the intentions of other firms, business prospects, 

market abroad, technical achievements, and so on. The higher the standards 

of management, the more effort will be expended in analyzing the firm’s opera¬ 

tions; for this purpose, market researchers, operation researchers, system 

planners, scientific advisers, etc., may be consulted who will deal with multi¬ 

transmission information material. The organizations specialized in performing 

control process (e.g. the planning offices, government economic departments, 

market research institutes) transmit to the firms a large amount of information 

(mostly of multi-transmission type). 

The times when it was still possible to manage a firm on the basis of single¬ 

transmission information obtained from a market partner are long past. 

3. For the small-scale farmer, anonymous information obtained on market 

prices may be sufficient. But the modern large-scale firm knows its business 

partners; it maintains personal contacts both with those from whom it purcha¬ 

ses and those to whom it sells. The effect of the information is highly dependent 

on its source. 

A firm may have connections with a variety of information sources. Infor¬ 

mation may orginate from; 

a) the firm’s own warehouses, from the observation of the absolute volume 

of and changes in inventories; 

b) the firm's own financial apparatus, from the reports on its financial posi¬ 

tion; 

c) the individual market partners separately rather than a single homogene¬ 

ous black-box market; 

d) the competitors, in the form of open and direct information obtained in 
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trade associations, joint ventures and cartels, or in that of information discov¬ 

ered illegally or even obtained by spying; 

e) institutions professionally engaged in obtaining and distributing infor¬ 

mation such as statistical offices, trade journals, market research institutes; 

f) banks or other credit institutions; 

g) government control organizations such as the ministries or the planning 

office. 

4. The firm’s productive and sales activities are accompanied by a long flow 

of reflecting information. To give some examples: 

Long before the real activity is carried out long-term plans are drawn up 

and prognoses are made. 

In the course of the years preceding the given activity investment projects are 

formulated and information relating to their realizations obtained. 

When activity is first begun, short-term production plans are made and infor¬ 

mation on sales possibilities obtained. 

Posterior signals include reporting quantities produced and sold, counting 

inventories and calculating expenditures within the firm. 

After a longer period of time, say one year or five years has elapsed, statistics, 

balance-sheet reports and so forth give a final report on the outcome of the 

activity. 

5. Within the economic system, for one and the same real event there exist 

pieces of information of different degrees of “fineness”, with more or less 

disaggregation. The finest breakdown will be found in the workshop, more 

aggregate data at the management level, even more aggregate records at the 

office of the superior control organizations, the statistical offices, ministries, 

planning offices, market research institutes. (The question will be returned to 

in the next chapter in dealing with “levels” of control.) 

Referring to facts well known from common experience, we have pointed 

out in Statement 5.1 that in modern economic systems the information structure 

is growing in complexity; multi-channel information reporting is increasing. 

This phenomenon of fundamental importance has deep-rooted social and 

economic causes. 

With the advance in production and technology, not only the volume, but 

also the number and variety of products is increasing. Simultaneously (partly 

as a cause and partly as an effect), the social division of labour is becoming 

more intricate both within the individual organizations and among the organi¬ 

zations within the economic system. This trend, in itself, tends to make the 

flow of information more intricate and more complex. 

As a result of technical progress, concentration is growing in many fields; 

in many sectors, larger and larger firms and organizations are appearing.3 

3 We shall return to the question of concentration in a later chapter. 
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In the wake of concentration, the minimum profitable plant size is increasing; 

as a result, the risk involved in setting up a new plant is also increasing. To 

diminish the uncertainty, the decision-makers strive to obtain the greatest 

possible amount of preliminary information. 

Concentration involves a trend away from the atomization of economic 

processes. This implies that the success or failure of one decision-maker 

depends, to a considerable extent, on the decisions of other decision-makers. 

There is, therefore, a growing tendency on the part of the decision-makers to 

endeavour to obtain information about the plans of others. 

In actually existing economic systems the main problem is not how to make 

a decision under uncertainty, although this is one of the favourite subjects of 

decision theory, but rather, how to reduce the uncertainty. 

Statement 5.2. The complexity of decision problems, uncertainty, the compara¬ 

tive unreliability of information and the increasing risk involved in important 

decisions made under uncertain conditions lead to multi-channel information and 

the multiplication of information gathering. Concerning the same real event 

multiple information partly of price-character, partly of non-price character will 

be received through several channels, in various phases, at several times, in 

various degrees of fineness. 

Statement 5.2 will be called the principle of information multiplication. Per¬ 

formance according to this principle is most reasonable and useful, since the 

goal is to increase the reliability of functioning of economic systems. 

The factors listed above go a long way towards explaining why the demand 

for complex information flows is increasing. Similarly, the technical possibilities 

for meeting this demand are also growing. Consider the immense technical 

apparatus of modern data processing; this includes the punched-card systems 

and electronic computers, as well as of the techniques of accelerating the flow 

of information, the telephone and the telex machine. The development of the 

techniques of data processing and transmission reacts on the requirements, 

further increasing the latter. Interaction of these factors leads to an acceleration 

of the tendency indicated in Statement 5.1. 

Increasing complexity is a general tendency in every modern economy. The 

concrete forms are, however, essentially different in the different economic 

systems. For example, the following traits are particularly characteristic of 

the information structure of the socialist countries: 

— Information of non-price character plays a relatively more important role. 

— The anterior time horizon is relatively longer; anterior information, i.e., 

planning, is of great significance. Planning embraces the economic system as a 

whole, and, in this case, requirement of mutual information and preliminary 

consideration discussed above is most completely satisfied. 
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5.4. Complex Structure of the Price-Type Information Flow 

The place of prices in the information structure must be separately mentioned, 

albeit briefly. It is beyond the scope of this book to undertake the elaboration 

of a comprehensive price-theory particularly since very little empirical material 

is available.4 I will restrict myself to a brief outline of the way in which prices 

can be fit into the conceptual framework introduced here. 

As a matter of fact, I am dealing here with the analysis of a single phenome¬ 

non ; I would like to show that the set of price-type information in an economic 

system constitutes a complex information structure itself, even if we disregard 

the non-price-type information and its complexity. 

Let us examine a single product of a productive firm. Which price-type 

information relates explicitly to the product in question and influences the 

decision of the firm? We are not concerned with the price of the materials or 

machinery necessary to manufacture the product, but only with the prices of 

the product in question. 

We shall discuss all information which is relevant to either capitalist or socia¬ 

list firms or both. It should be determined, however, when describing an actual 

price system, which pieces of informations are, in fact, relevant to decision 

makers and what their real influence on the decision is. 

There is no need to provide a taxonomic enumeration of characteristics; 

it will suffice to classify the price information according to various criteria. 

This will be similar, but not identical, to the classifications of earlier sections. 

First criterion: character of the price information. The word “character” 

will not be defined; instead, it will be illustrated with the following list: 

a) Actual price. This is the price at which the actual transaction between 

buyer and seller, as well as the accompanying money flow, takes place. Obviously, 

this has a central role in the price system. This is why it heads the list. 

b) Contract price. Proceeding backwards in time, this price precedes the 

actual price (provided that there is a previous contract). Sometimes the actual 

price deviates from the contracted one. 

c) Price offer. This precedes the contracted price. Offers can be made both 

by the seller to the buyer and vice versa and these may undergo several modifi¬ 

cations in the course of preparing the contract. 

d) Price prognosis. This may be prepared either by the buyer or seller or by 

another organization. Even if it is prepared by the party concerned, the prognosis 

may differ from the subsequent offer. 

4 Even today, an empirical work [81] done in the thirties by two Oxford economists, 
Hall and Hitch, to check, empirically the marginalist theory of prices is frequently 
referred to, but really convincing, comprehensive material based on facts has not been 

prepared to this date. 
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e) Prescribed price. This is an instruction issued (generally in socialist systems) 

by the government price authority or (in capitalist systems) by a multi-firm 

cartel to the contracting parties. 

f) Price report. This can be submitted to many kinds of addressees: the price 

authority, statistical office, tax office, economic research institute, etc. This too, 

may differ from the actual price, either through inadvertent inaccuracy or 

through deliberate distortion. 

From this survey it follows that the structure of the price system is charac¬ 

terized by a multi-channel type of information flow. 

Second criterion: the partner. In some cases a given enterprise sells a given 

product to one or more buyers at a strictly uniform price. In other cases, how¬ 

ever, prices are differentiated according to the buyers. 

Third criterion: the date of issuance of information, and the fourth criterion: 

the date of transaction. To define a piece of price information uniquely, two 

dates must usually be given. For example, a firm may draw up its production 

and sales plan in October 1969. This plan is influenced by the information 

collected on price developments in the past, such as the price report prepared 

in 1968 covering sales prices in 1967. (1968: date of issuing information; 1967: 

date of transaction.) But expectations regarding the future influence the plan. 

These may appear in the price prognosis prepared in 1969 concerning expected 

prices in 1970. (In this example 1969 is the date of issuance of information and 

1970 is the date of transaction.) 

The decision-maker is influenced by the whole series of past and anticipated 

future prices and not only by the price prevailing at the moment. In addition, 

information is often issued on both past and future prices several times, with 

different time-lags; i.e., offers, prognoses, reports. 

Thus, it follows that the structure of the price system is characterized by a 

multi-stage information flow. 

Fifth criterion: Addresser of the price information. The structure of the price 

system is characterized by a multi-channel flow of information. 

If we wanted to list all price information related to "g single product of our 

firm, we would need, in accordance with the five criteria of classification, an 

array of five dimensions.5 This array would contain empty entries, noninter- 

pretable elements, but it would still be composed of a great number of elements. 

5 The notion of “array” is a generalization of the notions of vector, and matrix. 
If a set of data is arranged according to a single criterion, the data can be described 
with the aid of a vector, that is, by writing figures beside each other or under each 
other. The vector is a one-dimensional array. If a set of data is arranged according to 
two criteria, the data can be described with the aid of a matrix, that is, with a standard 
table consisting of several rows and columns. The matrix is a two-dimensional array. 
In our case, however, we have a five-dimensional array which cannot be represented 
geometrically. 
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The GE school considers only a single element of this five-dimensional array. 

That is, according to the second criterion, there is no distinction; it assumes a 

uniform price. 

According to the third and the fourth criteria: there is exclusively simulta¬ 

neous information relating to the transaction which has just taken place. 

According to the 5th criterion the only source of information is the observa¬ 

tion of the firm about its own transactions. (Or, what is equivalent to that, ano¬ 

nymous information originating from the market.) 

Thus, according to the GE school (and using the terminology introduced 

in Definition 5.8) the information structure of the price system is simple. 

In reality, however, the firm is influenced by the whole five-dimensional 

price-array. 

Statement 5.3. Within the whole information structure, the price system itself 

has a complex structure. This structure is multi-type, multi-stage, multi-channel. 

To the same real event there correspond many pieces of price-type information 

which follow each other in time or flow together at the same time. 

The above statement appears to be true as a real science statement, as a 

description of reality. But, beyond that, in a normative sense, it can be claimed 

that the economic systems “have done well” in establishing complex informa¬ 

tion structures in their price systems. Here we may recall the “principle of 

information multiplication”. This multiplication is necessary for the reliable 

functioning of complex and complicated systems, and this is surely true of the 

price system. 

5.5. Control Sub-Systems 

It is worth while to survey the structure of information flows from one addi¬ 

tional point of view. Within the whole information flow of an economic system, 

the information flows of various control sub-systems are clearly distinguishable. 

The most characteristic sub-systems are: 

1. The market: the sub-system directly regulating sales purchases, and 

transactions involving products. 

2. The monetary and credit sub-system. 

3. The sub-system of national economic planning. 

4. The sub-system of information about technical progress and science. 

5. The sub-system of labour allocation. 

The five sub-systems listed are not independent of one another; in several 

fields they overlap or are, at least, closely linked. For example, the direct 

exchange of information immediately prior to and following purchase and 
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sales is complemented by the operations of money payment or credit. Or, in 

the framework of national economic planning, financial and manpower plans 

are also drawn up. 

It is, nevertheless, justifiable to speak about several kinds of sub-system which 

are distinct from each other in a certain sense. 

Definition 5.9*. In the regulation sphere of the economic system we find 

distinct control sub-systems. Each sub-system specializes in definite 

functions of regulation. Accordingly, they are organizationally separated. The 

functions of a sub-system are carried out, within the complex system, by 

specialized control organizations with relative autonomy.6 In the information 

flow within a sub-system, a definite class of information types is relevant and 

differs from the information types of the other sub-systems. 

Let us discuss the sub-systems listed above in turn. 

1. The market. (We speak of “market,” always meaning the commodity 

market; our usage of this term does not include the labor market, the financial 

capital market, etc.) 

Within the productive firm, purchases and sales are usually carried out by the 

component organizations; in addition, there exist trading organizations special¬ 

ized in these activities. 

The main information types are offers, modifications of offers, advertise¬ 

ments, bargaining, contracts, prices. 

This sub-system of control and of information flows is dealt with extensively 

in the economic literature. In Part III we will return to the question of whether 

the statements given in the literature are acceptable. One thing, however, is 

certain; this is not a neglected domain of our discipline. 

2. The money and credit system. We explained the special significance of 

money flows in Section 5.1. 

In every productive firm, there are separate financial organizations. In addi¬ 

tion, there exist organizations specialized in financial matters—banks, tax 

offices, ministries of finance, financial departments in state administrations. 

Only the printing press, the mint and the gold mines belong to the real sphere; 

all other essential functions of money are performed in the C-sphere. 

In the sphere of processes connected with money we have a great variety 

of information types which are classified according to numerous criteria. Let 

us now mention only a few classification criteria: 

—Is it actual money (banknotes or coins) that is transferred between the 

addresser and the addressee, or is it a claim to money in the form of assets, 

liabilities and credits that is transferred? 

•The control organizations serving definite separate functions within complex 
organizations will be dealt with in Chapter 7. 
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—Is the money flow accompanied by a product flow (purchase and sale) 

or is it a movement that is unilateral: the granting or repayment of a gift or 

loan, etc.? 

—If the transfer is accompanied by a product flow, what is the time relation 

between the real flow and the money flow? Does the product flow precede 

or follow the money flow, or do the two occur simultaneously? 

The enormous literature on money and credit includes large numbers of 

both empirical and theoretical works. There is, however, almost no work 

which describes the sub-system of control and the information flow from the 

point of view of economic systems theory in a mathematically formalized 

manner. 

In an interesting investigation, Maria Augustinovics, a Hungarian economist, 

has applied the technique of the Leontief model to the survey of money flows.7 

Her models are special input-output tables where money and credit, i.e. definite 

information types, flow between addressers and addressees. 

Similar research work also is being undertaken in other countries. 

3. National economic planning. This has been developed primarily in the 

socialist countries, but has been applied, albeit less comprehensively, in some 

capitalist countries, as well. 

Wherever national economic planning makes its appearance, a special orga¬ 

nization or apparatus also emerges, including, primarily, the central planning 

institutions. In the socialist countries, lower-level planning organizations have 

also been set up, namely, the planning departments of the ministries. 

Special information types also appear which include preliminary plan figures, 

plan proposals, plan instructions, reports on the implementation of the plan. 

All of these flow within the information sub-system of national economic 

planning. 

4. Information for technical progress and science. A significant part of the 

information relating to real economic processes consists of technical and 

scientific information, descriptions of products and technologies. The scientific- 

technical information on the inputs and outputs of production usually flows 

together with the information of price character. 

The lower-level organizations of the sub-system consist of the technical, 

research and development departments of the firms. In addition, numerous 

special institutions belong to this sub-system: technical and scientific documen¬ 

tation centres, councils and offices of technical and scientific development, 

engineers’ associations, etc. 

5. The distribution of manpower. A highly important sub-system concerns the 

distribution of manpower and the flow of information on manpower. For this. 

T See Augustinovics [19] and [201. 
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too, there are special organizations within the productive firm, the personnel 

and labour management departments. In the socialist countries, centralized 

institutions are also engaged in the selection of at least the leading personnel 

of the economic organizations. In the capitalist countries this takes place in a 

more decentralized manner, but even there central institutions such as trade 

associations of firms, employment agencies, and trade unions exist. 

Information may vary greatly in form, ranging from newspaper advertise¬ 

ments to confidential personal character reports. 

The importance of selection will be discussed below. It should, however, 

be pointed out immediately that in speaking of the information structure, the 

personal abilities of employees and especially of those holding managerial posts 

constitute a highly important factor. Such employees are not bought and sold 

“per unit”, exclusively on the basis of information of price character, namely 

wages. Information of non-price character concerning the employee’s personal 

abilities is important. 

Surveying, now, the sub-systems 3, 4, and 5 discussed above, it may be 

recognized that systematic descriptions suitable for comparative analysis are 

hardly available in these areas. There are no studies to describe, for example, 

the route of information relating to planning, technical-scientific development 

or the selection of staff, although these are important characteristics of the eco¬ 

nomic system. The empirical observation of behavioural regularities is almost 

completely missing. 

5.6. Comparison 

Let us now turn our attention to the general equilibrium theory which was 

discussed briefly in Section 5.4. 

The GE school assumes that the economic system is able to function with a 

simple information structure. 

Let us survey the information structure of GE theory:' 

The information’s mode of description: Exclusively of price character. Price 

provides sufficient information for decision-making. There is no informa¬ 

tion of non-price character. The independent role of money-flows is 

completely disregarded. 

Mode of reflection: Direct. Every producer and consumer observes directly 

the actual prices; these prices reflect directly the real processes. There are 

no organizations specialized in transmitting information. 

The addressers: The only addresser of price is an anonymous and atomized 

market. Single-channel informatioriflow. There are no parallel information 
channels. 
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Time of information: Single-phase. In the original GE models, information 

flows simultaneously with real actions.8 9 

Detailedness of information: Information has a single degree of fineness. 

In decentralized decision-making, every decision-maker decides on real 

inputs and real outputs, giyeri his knowledge of actual market prices. 

Of the five sub-systems of information flows described in Section 5.5, 

only one appears in the GE model, namely, the market. The other four are 

entirely neglected. 

As a real science theory, describing and interpreting the information structure, 

GE theory is unacceptable. 

No economy organized into a system has ever functioned with a simple 

information structure. The information structure was always complex, and its 

complexity, as has been emphasized above, has been growing historically. 

It could be argued that the GE school deliberately describes reality in a 

simplified form in order to bring into relief the most significant characteristic 

traits. However, reality differs markedly and essentially from the schema drawn 

up by the GE school. Due to its one-sided oversimplification of the infor¬ 

mation structure and its neglect of numerous essential features of reality, GE 

theory is not suited as a reliable tool for understanding reality. 

The alleged merit of the simple information structure advocated by the 

GE school is that it economizes on information to the maximum extent. 

The investigations dealing with the stability of the system try to show that 

every individual decision-maker has to receive a single price vector only: 

the prices of his own real inputs and real outputs. Given this knowledge, 

if the decision-maker acts according to the appropriate rules, the system will 

sustain a state of equilibrium and even of Pareto optimality, once it is attained. 

The truth is that the simple information structure of GE theory deals with 

information not in an economical, but. rather, in a totally miserly manner, 

ignoring a significant portion of the information which is indispensable for the 

operation of a real economy. 

In this connection, the following problem in the theory of automata is parti¬ 

cularly thought-provoking: 

How is it possible to assemble uncertainly functioning sub-units into an 

automaton which will nevertheless function properly? The classic treatise by 

J. von Neumann9 provided the first impetus to research in this direction. Von 

Neumann had two types of “machine” in view—the computer and the living 

organism with its nervous system. The solution of the problem of increasing 

8 In some modified GE models there are regular time lags. The information flow 
is thus posterior, but, again, single-phase. See Section 25.2. 

9 See von Neumann [190] and [191]. 
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reliability, he saw in the multiplication of information flows. This can be 

characterized by way of the following schematic example: 

Let us suppose that the same operation is always carried out simultaneously 

on three computers. The computer calculates the results of the operation. If 

all three computers arrive at the same conclusion then all is well. If the results 

of only two out of three are identical, the result of the “majority” will be 

accepted and computation continued on all three computers on the basis of 

that result. Computation halts only if the results of all three are different. 

The probability of this, however, is only a fraction of the probability of error 

which would occur if any of the three computers worked alone. 

It may be assumed that in an economy which is also composed of units 

functioning unreliably, themselves, multiplication of information is both 

necessary and useful. Too much multiplication will obviously not be necessary. 

It is, however, certain that the operation of a system with “maximum informa¬ 

tion thriftiness”, relying on a single type of information flow would soon get 

stuck. Since the GE school disregards this uncertainty as well, it is under¬ 

standable that it considers justifiable the assumption of exclusive price infor¬ 

mation. 

The GE school, as well as some related theories which will be surveyed below, 

seeks an answer to the question of the form in which the optimally simple 

information structure appears. To pose the question in this way, is, however, 

unjustifiable; we cannot seek any optimum alternative outside the set of 

feasible informations structures. 

This leads to an important matter of principle to which we will repeatedly 

refer in the course of our criticism of GE theory, namely, the relationship 

between descriptive interpretative theory and normative theory, a system of 

thought which is useless as a real science, as a descriptive-interpretative theory. 

It is impossible to disregard the fact that in every modern economic system 

a complex (and increasingly complex) information structure has evolved. There 

are numerous differences among the structures, but complexity is undoubtedly 

a common characteristic feature. This indicates that tjie complexity of the 

information structure is a necessity of the modern economic system which, 

even if not worked out deliberately as in the case of socialist planning, will 

develop more or less spontaneously. 

The complex information structure can be modified by deliberate interven¬ 

tion. On the one hand, unnecessary information can be dispensed with. On 

the other hand, information flows formerly missing can be introduced. The 

reform of the Hungarian economy also shows how far-reaching and funda¬ 

mental changes can be brought about in the information structure of an econo¬ 

mic system on the basis of a suitably prepared program. There is, however, 

a limit to the changes, that can be realistically made. 
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It requires further research to ascertain the lower and upper bounds of the 

complexity of an information system; which is the comparatively least and the 

comparatively most complex structure that is still workable? which factors 

determine the bounds? do these include the degree of concentration of uncer¬ 

tainty, the secondary effects of erroneous decisions, etc.? It appears that this 

question can be investigated not only empirically, but also theoretically, by a 

formal model. Studying the problem, we must employ the dualistic description 

of economic system theory. There is dualistic correspondence between the cur¬ 

rent properties of the real sphere (degree of concentration, complexity of real 

connections, etc.), and between the complexity of the control sphere. 

Although this requires further investigation, on the basis of our experiences 

both the lower and the upper bounds may be approximately discerned. Those 

working out the Hungarian reform soberly took into account these bounds 

when they refrained from suggesting an information structure as simple and 

incomplete as the one which would have been suggested by the GE school. 

The economic system cannot be deliberately fashioned like a toy, produced 

from the components of an erector set. The economic system is a living orga¬ 

nism, the functioning of which obeys certain laws. The complexity of the infor¬ 

mation structure is a phenomenon that conforms to these laws and will enforce 

their assertion itself. 
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6.1. The Types of Subordination and Superordination 

In the preceding Chapter we described the relationships among the organiza¬ 

tions and units of the economic system in two dimensional terms. However, 

three-dimensional investigation is also necessary. The economic system consists 

not only of coordinated organizations but also of organizations among which 

relationships of subordination and superordination exist. In other words, both 

horizontal and vertical relationships exist among organizations.1 
A more exact treatment of the subject requires the clarification of several 

concepts. 
We wish to determine which organizations are “higher up” and which are 

“lower down” within the economic system. In mathematical terms, we must 

introduce a partial preordering2 on the 0 set, the set of organizations. This is 
carried out in several steps and in Definition 6.6 the general concepts of sub¬ 

ordination and superordination are defined. 
As a first step, we will distinguish between two types of organization: the real 

organizations specialize in real processes and the control organizations in 

control processes. Although information flows to and from the real organiza¬ 

tions, their main activity consists in releasing real outputs. The real organiza¬ 

tions include, above all, production, investment, technical development, market¬ 

ing and purchasing organizations. Households are also real organizations. 

The control organizations may use real inputs and even release real outputs 
but the main output is the release of information characteristic of their special 

sphere of activity. Characteristic control organizationsytre the directorates and 

finance departments of the productive firms, the institutions specialized in 
economic information processing, information transmission, decision prepara¬ 

tion and control banks, social organizations, research institutes, and documen¬ 

tation centers. 

1 I first used the concepts of “horizontal” and “vertical” relationships in my book 
[126] published in 1957. The aim of this differentiation was to call attention to the 
proliferation of vertical relationships and the withering away of horizontal relation¬ 
ships under the over-centralized conditions of economic administration in Hungary at 
the time. The definition of the two concepts follows later. 

2 See Debreu [50]. 
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Definition 6.1. The sub-system of real organizations (£?<R>) forms the lower 

level of the economic system; the sub-system of control organizations «9*C)) 

forms the upper level of the economic system. 

The terminology is to some extent arbitrary. It states that every organization 

specialized in C-activities is ipso facto “higher up” than the institutions engaged 

mainly in production and consumption. This terminology, however, involves no 

social value judgements and is not meant to reflect the prestige scale or power 

relationships which in society. It is, rather, the cybernetic approach that lends 

justification to the proposed conceptual apparatus. The regulator that exerts 

control is always “higher up”. All C-organizations serve a regulatory func¬ 

tion. ■ 

Let us now turn our attention to the upper level. Here, too, relationships of 

subordination and superordination obviously exist. Two types of subordinate 

and superordinate relationship can be distinguished: 

—Subordination and superordination based on the right to command and 

subject to legal sanctions. 

—Subordination and superordination based on a monopoly of indispensable 

information. 

Let us consider first the type connected with the right to command. These 

commands take the form of directives. 

Definition 6.2. Directives constitute a special class of information type. 

The addresser of a directive is a control organization; the addressee may be 

any organization. The set of information types of a directive character will be 

denoted directive Jfl C £ will control the addressee’s operational vari¬ 

ables. Failure to obey a directive entails legal sanctions. 

Let us examine the definition in some detail. 

First of all, I wish to state my reasons for choosing this term. Instruction, 

order, and command are frequently employed synonyms for the word “direc¬ 

tive”. The command concept has become particularly popular in Hungary, 

for example, to describe the methods of economic administration in the period 

of overcentralization. The term “instruction” is used in a more neutral and 

general sense in the language of cybernetics, control theory and computer 

programming.3 * * * 7 Since my terminology conforms to the greatest extent possible 

to the conceptual framework of these fields, in order to avoid confusion I have 

chosen the word “directive”. 

The most important part of the definition is the last two sentences. The direc¬ 

tive is issued in order to influence the activities of the addressee; does not 

3 One would say that the C-unit “instructs” the coordinated .R-unit, whereas we 
are thinking here of an abstract instruction transmission within the same organization. 
To use the former analogy, within the “one body—one soul” organism, the “soul” 
instructs the “body”. 

7 KORNAI: Anti-Equilibrium 



78 MULTI-LEVEL CONTROL 

simply convey information, but rather, transmits information entailing legal 

sanctions. 

We use the term “legal sanction” in a broad sense to mean not only processes 

involving police, state prosecutors, courts, but also disciplinary procedures, 

applied according the own rules of an institution. For example the dismissal 

of an employee for disciplinary reasons is regarded as a “legal sanction” in 

the present context. 

What differentiates the directive from other types of information is not its 

degree of effectiveness. A directive may, in the last analysis, have less effect on 

the addressee’s activities than other information of non-directive character. 

(For example, the news of a slump on the stockmarket may lead to panicky 

sales without anybody directing the owners of stock to sell. And, conversely, 

there may be directives which are frequently ignored.) The essential distinctive 

characteristic of the directive lies in the fact that its command is backed by 

legal sanctions. 

Definition 6.3 * Control organization cq is an immediate directive 

superordinate of control organization o 2 if <?i is the addresser and o2 

the addressee of some directive information type m5 (m f Jfl). In the same 

relationship 02 is an immediate directive subordinate of oj.. 

Control organization oy is an indirect directive superordinate 

of control organization o2 if 01 is an immediate directive superordinate 

of another organization, which is an immediate directive superordinate of a 

third organization, and so on. The concept of indirect directive 

subordination is to be interpreted similarly (o±, Oo £ (9(C)). 

In the Hungarian economy before the reform, a minister was an immediate 

directive superordinate of the chief director of a branch, and the chief director 

of a branch was an immediate directive superordinate of an enterprise manager; 

between the minister and the enterprise manager, however, only an indirect 

directive relationship existed. According to the rules which then prevailed, the 

minister was not supposed to bypass the chief director of a branch; he could 

issue indirect instructions to the enterprise only through the intermediary of 

the chief director. 

Definition 6.4. On the set of control organization, (9(C), a partial ordering 

4 Numerous ideas concerning the definitions relating to directives and subordina¬ 
tion/superordination are drawn from the pioneering paper by Koopmans-Montias 
[125], Since that paper started from a different conceptual outlook than did my book 
the conceptual framework there and here is different. However, they are compatible; 
the concepts used there can be “translated” to the present conceptual framework and 
vice versa. 

5 The symbol m denotes here an element of set JH. In Chapter 4, m denote the num¬ 
ber of organizations. Hopefully, this twofold use of the symbol m will not lead to any 
misunderstanding. 
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is introduced which is denoted by the symbol > and is called directive 

ordering. Under this ordering oy >■ o2 if there exists a directive m' for 

which 0\ is an immediate or indirect directive superordinate of o2, and there 

exists no other directive m” for which o2 is an immediate or indirect directive 

superordinate of ox. 

According to Definition 6.4. there is no directive relationship between two 

organizations if, in one matter, the first organization directs the second but, 

in another matter, the second organization directs the first. The “command- 

obey” relationship must be unidirectional or we cannot speak of a directive 

relationship which is unequivocally one of subordination and super ordination. 

In the case of a directive relationship, it is a non-economic criterion, legal 

regulation, that enables us to determine unequivocally who is “above” and 

who is “below”. He who is entitled, by the provisions of law, to command, is 

above. However, there are many relationships which are not regulated by legal 

statutes which one feels, nevertheless, represent relationships of subordination 

and superordination. 

For example, the central state bank controls the entire credit system in most 

countries although it possesses formal directive authority, enforced by legal 

sanctions, in only a limited number of areas. Its superordination is based on 

the fact that is has a monopoly on the issuance of a special information type, 

money. The planning office (even when it is not entitled to give directives) has 

the monopoly on issuing central plan information which is indispensable for 

the lower-grade planning organizations specialized in drawing up economic 

plans. 

Definition 6.5. On the set of control organizations, on the (9<C) set a partial 
mon . 

preordering is introduced which is denoted by the symbol >■ and is called 

ordering based on information — monopoly. In this order¬ 

ing oy 1>n o2, i.e. Oy is a superordinate based on information monopoly of o2, 

if there exists some piece of information .of which Oy is the only addresser that 

is an indispensable input of o2-® 

«It is assumed that the converse relationship cannot prevail at the same time. If 
mon mon 

Oy > °i then ot =*- is excluded. 

7* 
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6.2. The General Concepts of the Vertical and Horizontal Relationship 

Given Definitions 6.1 to 6.5, we can now provide a general interpretation of 

the concepts “above” and “below”, “vertical” and “horizontal”. 

Definition 6.6. On the set of organizations 0 a partial ordering is defined 

which is denoted and called vertical ordering. Under this ordering 

o i v> 02, i.e. <?iisa superordinate of 02 (and o2 a subordinate 

of of) if at least one of conditions A), B) and C) below is fulfilled: 

A) There is an information relationship between 01 and o2 and o\ £ 0(C\ 

02 e 6>(R) 

B) Oi =>- Oo (01, Oo 6 

C) oi > o2 (01, 02 6 (9(C)) 
, dir mon 

Organization 01 is not a superordinate of 02 it 01 =»■ o2 but 01 < o2. 

It is not clear whether or not the above definition is exhaustive. It requires 

further research to establish whether other conditions for the existence of 

subordination and superordination relations can be proposed. 

From Definition 6.6 it is clear that we cannot introduce a complete ordering 

on set 0, the set of organizations. If we consider any two organizations from 

the set, we may be able to determine which of them is “higher up” and which 

“lower down”, provided that one of the above conditions A), B), or C) obtains. 

On the other hand, it may be the case that none of these conditions apply to 

the pair of organizations in question and we are, therefore, unable to determine 

their relative places on the vertical scale.7 

The next problem is to determine the number of levels of the economic system. 

Let us begin with a simple example. In the early 1950’s, there was four-level 

administration in the Hungarian socialist industry: 1. government, 2. ministry, 

3. chief directorate of branch, 4. firm management. In socialist cooperative 

agriculture, on the other hand, administration was five-level: 1. government, 

2. ministry, 3. county agricultural administration, 4. district agricultural admin¬ 

istration, 5. farmer’s cooperative management. Had tfte Hungarian economic 

system consisted of these two sectors alone, one could state that the system 

was a five-level one.8 In other words, the determination of the number of levels 

1 In describing subordination and superordination relations, a further difficulty 
is caused by so-called double subordination. For example, the financial section of a 
town council is subordinated to both the chairman of the town council and the financial 
section of the county council. We will neglect discussion of the question. 

8 In the next chapter we will discuss the fact that an intricate and complex institution 
such as a model large-scale industrial or agricultural plant must, in itself, be considered 
a sub-system of at least two levels. In this case, the number of levels in our example 
above is increased by one. 



VERTICAL AND HORIZONTAL RELATIONSHIP 81 

is based on the hierarchy containing the greatest number of vertical deg¬ 

rees. 

Definition 6.7. Let us call avertical chain a subset of the set of organi¬ 

zations, 0, in which every element (except the last one) stands in an immediate 

superordinate relationship to the subsequent one. The number of levels of 

the economic system is determined by the number of elements in the longest 

chain contained in 0. The economic system having more than one level is called 

a multi-level economic system. 

The definition is in harmony with the description of “lower” and “upper” 

levels in Definition 6.1. That definition is now complemented with a method 

of calculating the number of levels in the entire system. (The number of upper 

levels is one less than the total number of levels, the remaining one being the 

lower level.) 

This concept is illustrated in Figure 6.1. Proceeding downward, we see a 

number of chains: [ 1, 2, 4, 13, 19], [1, 2, 5, 14], [1, 3, 9] and so forth. The 

following three chains are the longest ones: [1, 2, 4, 13, 19], [1, 2, 4, 13, 20] 

and [1, 2, 4, 13, 21]. This set of chains implies a five-level system. 

9 10 11 12 

13 14 15 16 17 18 

19 20 21 

Figure 6.1 

Vertical ordering 

Having clarified the notion of “vertical” let us now turn to that of “hori¬ 

zontal”. As a matter of fact, this is a special equivalence concept which refers 

to relationships existing among the organizations of the vertical ordering. The 
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term applies exclusively to organizations which are unequivocally at the same 

level. For example, we may consider the levels of two ministers who are members 

of the same government or two firms which are both at the lowest level iden¬ 

tical. The chief director of a branch and the president of the county council 

are not at the same level because each of them belongs to a different vertical 

chain, and within their own particular chain, they are separated by different 

numbers of elements from their common superordinate, the prime minister. 

Definition 6.8*. In the vertical ordering introduced on the set of organiza¬ 

tions, 0, the equivalence between organizations 0\ and o2 is denoted by the 

symbol and called a horizontal relationship. We may also 

say that o\ and e>2 are on the identical level. This is the case when at 

least one of the two conditions below is fulfilled: 

A) o\ £ (9(R> and o2 £ (9(R) 

B) ox € 0(C) and <?2 £ £?(C), and 

/T\IC\ Veft J Vert 
there exists an organization 03 £ la ’ where o 1 < 03 and o2 < o3, and o\ 

and 03 can be connected by a chain of the same length as that connecting e>2 

and 03. 

In practice, Definition 6.8 means that; 

A) All real organizations are on the identical level, and the relationships 

between them are, necessarily, horizontal in character. 

B) Two control organizations are on the identical level, and the relationship 

between them is horizontal, if they are at the same distance from their common 

superordinate and separated from the latter by the same number of immediate 

and indirect superordinates. 

This concept is illustrated in Figure 6.1. Organizations 4, 5, 6, 7, 8 have no 

immediate superordinate in common with organizations 9, 10, 11, 12. They 

are nevertheless on the identical level because both are separated from their 

common indirect superordinate, organization 1, bygone immediate super¬ 

ordinate. 

From what has been said above it follows that we can speak of a single-level 

economic system only if the system does not contain any C-organizations 

specialized in control activities. 

The economic system has more than two levels if 1) certain C-organizations 

have a monopoly over some information inputs which are indispensable for 

other C-organizations, or 

2) there are directive relationships among some C-organizations. (Each of the 

two conditions is sufficient.) 
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6.3. Once More about the Information Flow 

In Chapter 5, information flows were classified according to several criteria. 

1 his classification can now be completed by the addition of an important 

criterion. 

Definition 6.9*. An information flow is vertical and directed downward 

if the addresser is a superordinate of the addressee. (In the converse case it is 

vertical but directed upward.) An information flow is horizontal if the 

addresser and the addressee are on the identical level. 

3 be most frequent and most characteristic horizontal information flows 

take place among the real organizations. The majority of what the traditional 

conceptual system of economics would call “market relations” are information 

flows of this type. 

There exist numerous information flows which are “diagonal”, i.e., neither 

vertical nor horizontal. 

6.4. Actually Existing Systems Are Multi-Level 

Several branches of science have been investigating the multi-level character 

of control for quite some time now. 

The importance of multi-level control in the operation of complicated 

technical equipment is well known. 

In the control of unmanned space-ships, for example, there are at least 

three, but possibly more, “levels” of control. Some of the spaceship’s actions 

are controlled by automatons on board; others are controlled from earth 

by automatic equipment but with the intervention of the research staff; some 

orders are issued to the space-ship solely on the basis of individual decisions 

taken by those controlling the space-ship from earth. 

Biologists and physiologists have also dealt extensively with the problems 

of multi-level control. Consider another simple example. 

We know that the mechanical equilibrium of living organisms is primarily, 

and automatically, controlled by the organ of balance situated in the inner 

ear. Secondarily, it is controlled by the organisms visual and kinaesthetic impres¬ 

sions about the body’s position and by the conditioned reflexes which act in 

response to these impressions. On the “highest level”, the organism can inten¬ 

tionally regulate its position. 

In both examples, multi-level control serves the purpose of reciprocal correc¬ 

tion of the separate control systems. The “minor tasks” of governing, i.e., the 

provision of constant and continuous control, are carried out in both cases, 
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by automatic devices, whereas the more complicated interventions involve 

deliberate centrally-made decisions. 

The multi-level phenomena of social life and especially the hierarchy of 

administration, control and bureaucracy have engaged the attention of a 

whole series of sociologists since the time of Max Weber.9 

It is surprising that economics should have neglected for so long the problem 

of multi-level phenomena, expecially given the analogies provided by other 

branches of science. 

In the early stages of economic theory this was hardly surprising. It is true, 

that the English economy of the early and mid-nineteenth century was not a 

single-level system, in the sense of the definitions given above. Central bank, 

stock exchange, revenue office, customs, and so forth all existed in England at 

that time. It is, therefore, possible to speak of a two-level, non-directive econo¬ 

mic system in which the influence of the upper level was comparatively slight. 

But vertical relationships were clearly insignificant, in comparison with hori¬ 

zontal relationships. 

Since the thirties, as a result of the tremendous upheaval caused by the great 

depression and also the suggestions of the Keynesian school, government 

monetary and fiscal intervention in economic life has gained considerably 

in intensity. 

Participation in two World Wars, especially in World War II, greatly increas¬ 

ed the government bureaucracy involved in the control of the economy. 

In many countries the special apparatus set up during the war was not fully 

abolished after the war and has survived in modified form but with a diminished 

sphere of authority. 

In several capitalist countries, certain industries were nationalized. In the 

control of the nationalized industries, multi-level verticality can be observed. 

The role of government in the control of investment has increased, partly 

as a result of Keynesian employment policies and partly as a result of the 

requirements of the armed forces, on the one hand, and the nationalized indust¬ 

ries on the other. 

Local government organs have come to play more important economic role. 

In several capitalist countries, economy-wide planning has been undertaken. 

In some countries such as France, planning was multi-level from the start; 

the planning secretariat, controlled by the government, directs the plan com¬ 

missions of the individual industrial branches and these, in turn, influence the 

planning of firms. 

The banking system has become increasingly centralized. In several countries, 

the financial and credit system is operated on a multi-level basis. 

* See e.g. Weber [272], Blau-Scott [34], and Evan [59]. 



COMPARISON 85 

Large-scale and mammoth enterprises, corporations, and trusts have evolved 

in which multi-level management is the rule. 

After World War II, highly influential international economic organizations 

were set up. These constitute a new supra-national level of the control. 

Statement 6.1. The present-day capitalist economy is, in most countries, a 

system of more than two levels. Among the levels there exist even if not predo¬ 

minantly, relationships of directive subordination and superordination. 

The above proposition, although based on generally known observations, 

is still rather superficial in this form. It needs more detailed and more precise 

formulation as well as factual substantiation based on suitable empirical in¬ 

vestigations. 

So far we have spoken only of the capitalist countries. In the socialist count¬ 

ries, the multi-level character of the system and the significant role of directive 

relationships has been conspicuous from the very beginning. The reforms of 

economic planning which took place in recent years have, in several countries, 

served to diminish the role of directive relationships and have, in some cases, 

even brought about a decrease in the number of levels. 

It appears, nevertheless, that the following proposition holds for present-day 

socialist countries: 

Statement 6.2. All socialist economies are systems of more than two levels. 

In their operation, directive relationships play a considerable role, although to an 

extent that varies from country to country. 

The above proposition, too, could be enriched and rendered more precise 

by a methodical comparison and dynamic investigation of the economies of the 

socialist countries. 

Statement 6.3. The share of vertical information flows in all information flows 

has been increasing historically. 

The truth of this proposition is beyond dispute. However, it would be 

worth-while to obtain more precise observations and to assess the share of 

vertical information flows and their relative importance. The concepts proposed 

in these pages serve to render such investigations more precise. 

6.5. Comparison 

A large number of purely descriptive monographs did not commit the error 

of failing to recognize the multi-level character of economic systems. Dozens 

of works could be quoted which have, albeit in some other terminology, pointed 

out the multi-level character of the system.10 It is most regrettable that this 

10 For the capitalist economy this is shown, for example, by Galbraith [69] and [70], 
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recognition has never been incorporated into a formal theory of multi-level 

control of the economic system. 

Modern mathematical equilibrium theory never advanced beyond the pheno¬ 

mena of the mid-nineteenth century. The world of Walras is a strictly single- 

level economic system. This fact is reflected in the second basic assumption 

of the GE school, according to which, the economic system consists exclusively 

of real organizations: producers and consumers. This basic assumption makes 

any further study of the multi-level control phenomenon impossible. 

It is only in recent years that mathematical models have appeared which 

represent multi-level economic systems even if only partially and mainly in 

connection with planning. 

figure 6.2 
Scheme of two-level planning 

Originally, these models owed their existence to technical computing, consid¬ 

erations; in order to facilitate the solution of large-scale linear programming 

problems, so-called decomposition methods were worked out.11 Later on, 

it turned out that any decomposition algorithm could be interpreted as an 

abstract description of a partly centralized, partly decentralized process of 

decision preparation. In other words, the mathematical decomposition algo¬ 

rithms constitute a model of a multi-level planning process. Each iteration 

of the algorithm represents a particular phase of decision preparation, and 

the program obtained in the last iteration represents the decision itself.12 

In the two-level planning models there appears a centre, i.e. a C-organiza- 

tion, and lower-level organizations which may be considered the control units 

11 The first, and still most widely employed decomposition method, was developed 
by Dantzig and Wolfe (see [48], 1960 and [49], 1961). Since then, several other proce¬ 
dures have been worked out. (see, among others, [136] by T. Liptak and the author, 
the articles of Abadie-Williams [1], Rosen [211], and Weitzman [273], etc. See also 
the comprehensive surveys by Kiinzi-Tan [145], and Ligeti-Sivak [152], 

12 For an economic interpretation of the decomposition methods see Malinvaud 
[157], pp. 170-210. and the author’s works [127] and [128]. 
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of the ^-organizations. Between the two levels, information flows. This is 

illustrated in Figure 6.2. 

Without describing and comparing in detail the various multi-level planning 

procedures and decomposition algorithms, let me point out some of their 

common features which obtain significance from the point of view of the 

information flow problems dealt with in Chapters 5 and 6. 

The following properties are characteristic of all multi-level planning algo¬ 

rithms: 

1. In the information flow there appears information both of price and non¬ 

price character. Generally, price information flows in one direction and infor¬ 

mation of non-price character in the other direction. Thus, in the Dantzig— 

Wolfe algorithm, information of price character (the shadow prices of the 

central constraints) flows downward, and information of non-price character 

(the aggregate real input requirements and real output obligations of the 

lower-level organizations) flows upward. In the algorithm worked out by Tamas 

Liptdk and the author, the direction of the flows is just the opposite; informa¬ 

tion of non-price character (the input quotas and output obligations suggested 

for the lower-level organizations) flows downward, and information of price 

character (the marginal valuations, shadow prices of the central constraints) 

is sent upward. 

2. Two grades of aggregation are contained in the information flow; on the 

lower level of the ^-organizations, finer magnitudes are used, whereas on the 

level of the central C-organizations less detailed and more aggregated mag¬ 

nitudes are employed. 

The multi-level planning models generally employ basic assumptions (con¬ 

vexity, optimization, absence of uncertainty) identical with the basic assump¬ 

tions of the GE theory. As a result, their information structure is also rather 

simple, resembling that of the GE models. They lack the multiplication of 

information characteristic of the real world primarily because they are deter¬ 

ministic in character and assume away the existence of uncertainty. Although 

vertical information flows appear in these models, horizontal information 

flows are missing.13 In general, the decomposition methods must be regarded 

as models of decision preparation and planning, and not as a simulation of the 

whole functioning of the economy (including the actual real processes and the 

control of those processes). 

In relation to our subject, they are nonetheless, significant. By taking into 

account the multi-level character of actual economic systems, they come closer 

to approximating the actual information structure. In the multi-level models 

13 Lately, Gyorgy Simon has worked out a decomposition method where there are 
both vertical and horizontal information flows. (See [232] and [233].) 
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we do not deal with simple information structures but rather with a complex 

(although not highly complex) ones. 

It will be useful to determine whether or not the multi-level planning models 

can be further developed into models describing multi-level control of economic 

systems, involving uncertainty as well as the formalization of the multiplication 

of information. This is one of the most important problems of research on the 

economic system theory in the near future. 



7. CONFLICT AND COMPROMISE WITHIN THE INSTITUTION 

7.1. Notion of the Institution 

In describing the structure of Part Two of this book, I indicated that first 

the whole system would be surveyed “from above”, so to speak, and then the 

networks connecting the elements of the system (the organizations and units), 

that is, the relations and flows would be reviewed. Now our “plane” is descend¬ 

ing; we are going to scrutinize the small .vi/h-systems of the economic system, 

the institutions. 

Definition 7.1*. An institution is a sub-system of the economic system, 

and is differentiated by its organizational and legal characteristics. The s i m- 

p 1 e institution coincides with an organization; it consists of a single elemen¬ 

tary unit-pair (e.g., a household). The complex institution consists of 

several organizations; each of the organizations contains an elementary unit- 

pair, (e.g., an enterprise, an office). The organizations within a complex institu¬ 

tion, distinguished by purpose or scope of activity, will be called functional 

organizations.1 

It follows from Definition 7.1 that each organization belongs unequivocally 

to a single, specific institution, and constitutes a part of that institution. 

7.2. Functional Organizations of the Productive Firm 

A modern productive firm is a complex institution.2 Because its real and 

control processes are quite complicated, the various functions are performed 

more or less separately. This separation is, as a rule, apparent also in the 

organization. 

Within the /?-sphere of a major enterprise, autonomous organizations: fac¬ 

tories, units, plants and workshops can be distinguished. We will not deal, how¬ 

ever, with the classification of the organizations of the real sphere. 

1 Within complex institutions organizations separated according to other criteria 
(e.g. territorial competence) may be distinguished. I will not deal with this type of 
organizational separation in my book. 

* I have used extensively the ideas and concepts of H. Simon, J. G. March, R. M. 
Cyert and others of their school. The work [45] may be regarded as a compendium 
of their views on the productive firm. See also [159], [236], [237], and [238]. 
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In the C-sphere autonomous organizations: various departments, sections, 

groups also exist. There is, of course, no generally valid organizational scheme 

that can characterize all large modern firms, but the following separate func¬ 

tional organizations can generally be found; 

—Organizations which directly control production. 

—Organizations concerned with research and technical development. 

—Organizations which control and execute investment plans (perhaps linked 

with technical development). 

—Organizations responsible for selling the firm’s products. 

—Organizations in charge of buying the firm’s inputs (perhaps organiza¬ 

tionally linked with selling). 

—Organizations involved in the selection of personnel. 

—Organizations which deal with the monetary and credit transactions of the 

firm. 

The relationships among the institution, organization and unit in productive 

firms is shown in Figure 7.1. The rectangles inscribed within it in continuous 

lines are the organizations. The two circles within the organization are the units. 

The relative separation of the functional organizations manifiests itself in 

various ways. One inportant fact is that they have separate information chan- 

Figure 7.1 

Scheme of functional organization in a productive firm 
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nels which connect them to the world outside the institution. Perhaps only 

those organizations directly in control of production are exceptions to this 

rule; they obtain the bulk of information “from within”, from the other 

sections of the firm, and above all from the people engaged in procuring and 

selling. On the other hand, information passes through separate channels into 

and out of the organizations engaged in research and technical development, 

selling and buying, personnel management and in finance. These organizations 

might be regarded as the “nerve-endings” of the various control and informa¬ 

tion sub-systems reviewed in the preceding chapters. The information sub-sys¬ 

tem of market relations is in direct contact not with the whole firm, but only 

with that portion of the firm responsible for selling and buying. Similarly, 

the information sub-system of monetary movements has immediate contact 

only with the firm's financial apparatus. 

Statement 7.1. The complexity of the information structure coincides with the 

complexity of institutions and leads to the separation of functional organizations 

called upon to perform definite information and control activities within the insti¬ 

tution. 

7.3. Manyfold Character of Motivation 

The behaviour of the functional organizations within the productive firm is 

overwhelmingly determined by their roles relative to the division of labour 

within the firm. Their behaviour may also be influenced by special material 

incentives such as bonuses. But one of the outstanding motives which explains 

their behaviour derives from the propensity of man to identify himself with 

his task and role, to become the “representative of an interest”. It is most 

conspicuous in socialist relations. Those working in the industrial departments 

of the Planning Office consider it only natural to “fight” for the “interests” of 

their industry, to obtain more investment funds for the branch in question, 

although they are influenced by no material incentives and by considerations 

of prestige only remotely. 

Let us investigate the influence of this motive on the behaviour of the func¬ 

tional organizations within the firm. In the course of the analysis, both the 

modern capi'alist corporation and the socialist firm interested in profits will 

be considered, assuming with respect to the latter, that the changes envisaged 

by the reform have been implemented. 

Although motivation is not quite identical in all countries I should like to 

stress a few, fairly general tendencies. 

Let us consider in turn the various functional organizations: 

1. Those directly in charge of production (e.g. plant managers, engineers 



92 CONFLICT AND COMPROMISE WITHIN THE INSTITUTION 

directly responsible for production, etc.). Their desire is to insure that production 

is continuous and smooth; there should always be work, material and labour; 

there should always be proper maintenance. They are unhappy if production 

is suddenly cut back or stepped up. They prefer relative stability of produc¬ 

tion. 

2. Those engaged in technical development, product development, investment 

and research? They wish to promote the introduction of technical innovation, 

to commerce the production of new products, to expand production. 

3. The selling apparatus. Those in charge of sales would like to sell as much 

as possible and as easily as possible. They expect those in charge of production 

to help them in this activity to the largest extent possible; thus, if sales possi¬ 

bilities suddenly increase, they would like production to expand immediately. 

The wishes of buyers (e.g. of foreign buyers) should be met, as far as possible, 

with regard to quality, terms of delivery and even price. 

4. The financial apparatus. Those responsible for financial arrangements of 

the firm wish to attain the maximum profits possible. They want the firm to 

possess monetary reserves and to be credit-worthy. The firm should not incur 

overly large debts, should not immobilize inventories superfluously or raise 

unnecessary credit; it should not have an unnecessarily large interest burden. 

7.4. Conflicts and Compromises 

The interests of the functional organizations within the firm are in constant 

conflict with each other, even if the conflict is not always articulated.3 4 

There are always conflicts of interest among all of the functional organiza¬ 

tions and interest groups, regarding the allocation of investments, bonuses, 

and the raising of remunerations. 

There is a conflict between the desire for stability of those in charge of pro¬ 

duction and the desire of the selling apparatus for flexibility in production. 

There is a conflict between the efforts of the financial apparatus to reduce 

inventories and those of the production and the selling apparatus to increase 

them. 

There is a conflict between the innovation efforts of those engaged in rese¬ 

arch and technical development ar.d the claims of those in charge of production 

that production should be continuous and smooth. 

An endless list of similar conflicts could be produced; for the sake of illust¬ 

ration, these will suffice. 

So far we have spoken only of the motivation of functionally separate 

3 In the book by Cyert-March already quoted [45] this interest group is omitted. 
4 McGuire's book [174] can be consulted on the subject of the motivation of firms. 
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organizations within the firm, and the conflicts stemming from differences in 

motivation. There exists, however, another type of conflict of fundamental 

importance within the firm, related to the question of ownership, power and 

income. 

While the first type of conflict, based on the division of labour between the 

control processes in the firm, appears in essentially the same form in all modern 

economies, the latter obviously depends essentially on the political institutions, 

the forms of ownership, of the society. 

Within a capitalist firm at least three interest groups should be distinguished: 

the owners, the managers, and the workers in subordinate positions. I do not 

intend to discuss here the extent to which a manager identifies with the owners, 

subordinates his actions to the interests of the owners, or acts in accordance 

with his own, separate interests and motives for prestige, career, security, 

higher personal income.5 It may be taken for granted that his behaviour is 

not exclusively motivated by the interests of the owner. He may attempt in 

asserting his own point of view when a decision is made about what portion 

of gross profits should be paid out to the owners as dividend and what portion 

should be allocated to retained earnings for the development of the firm. 

The interests of the manager may conflict with those of a minor or major group 

of shareholders. Some shareholders are interested mainly in current dividends 

rather than in total profits. The masses of atomized small shareholders typically 

display such behaviour. The large shareholders are interested, of course, not 

only in current dividends but also in the entire operation, life, stability, deve¬ 

lopment and expansion of the firm. 

Minor employees and workers in capitalist firms identify less with the so- 

called “interest of the firm” although it is a characteristic feature of the modem 

style of management to promote such identification, by encouraging workers 

and employees to buy the shares of the firm and so on. In spite of this, there 

remains a fundamental conflict of interest between the employees, the managers 

and the owners. In everyday life this conflict of interest becomes manifest in 

disputes about wages, income and social benefits which are rooted in the deep 

class conflicts revolving around the question of power and ownership. 

In the state-owned socialist firm the owner is “invisible”. (I will neglect, 

in this discussion, the characteristics of Yugoslav firms.) The authority and the 

attitude of the “owner” is partly represented by the higher authorities: the 

ministry supervising the production of the firm, the ministry of finance which 

collects the major part of the net income of the firm. But an “ownership” 

attitude also develops in the firm itself, mainly in its leaders, particularly if 

they are interested both in profits and in the entire development of the firm. 

5 For further literature on the subject see e.g.: McGuire [174], Williamson [275] 
and Cyert-March [45]. 

8 KORNAI: Anti-Equilibrium 
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As a result of the development of an “ownership” attitude among the firm’s 

managers, there exist conflicts in socialist firms also between the workers, 

the minor employees and the senior executives of the firm as well as between 

the managers of the firm and the central institutions representing the global 

interests of the state. One of the aims of the reform of the system of economic 

administration and management was to provide more desirable or healthier 

mechanisms for resolving these conflicts in order to eliminate, as far as possible, 

behaviour which retards the development of the economy. 

The firm as an institution, as a living organism, is capable of operating, in 

spite of its internal conflicts, because there emerge compromises among the 

conflicting interests. The activity of the manager, the representative of so-called 

“firm interests”, involves mediation to a significant extent; he smoothes con¬ 

flicts and harmonizes in his decisions the contradicting proposals. That is, the 

manager formulates compromises. 

A suitable compromise can be reached because each member of the institu¬ 

tion desires to see it survive, and even develop and grow. The motives of survival 

and expansion lead to the emergence of compromise. In what follows we will 

frequently return to this idea, namely, to the importance of the survival motive. 

If the internal conflict in an institution is so strong that survival as a common 

motive can no longer assert itself with sufficient force, the institution will become 

incapable of maintaining itself, it will fail, fall into ruin and be dissolved. 

Undoubtedly, the profit motive has an outstanding role in the capitalist 

firm. One of the major ideas underlying compromises in a capitalist firm is the 

belief that the separate activities of the sub-organizations should serve to in¬ 

crease the total profits of the firm. Stable and, if possible, growing profits are 

an indispensable condition for the survival and expansion of the firm.6 

Since the reforms, the interest in profits has grown in socialist firms as well. 

I do not wish to get involved in the debate over whether profits are the 

ultimate motive in capitalist firms or only a tool employed to achieve the goals 

of survival and expansion. In my opinion, debates about “ultimate” motives 

lead to philosophizing rather than genuine analysis of-yeality. The real task 

which confronts us is to describe the internal conflicts which exist within 

institutions including the capitalist firms, the variety of interests which collide 

and produce conflict and the mechanisms through which compromises are 

agreed upon. 

Thus far we have described only the productive firm and its internal conflicts 

and compromises. Obviously, analogous phenomena can be found in all other 

institutions (public offices, banks, universities, etc.). 

6 Though I rely mostly on literature, I feel that the role of the profit motive is 
stronger in the actual operation of the capitalist system than assumed by the “beha¬ 
viourist” school of thought. 
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To sum up, we may, on the basis of well-known empirical facts, establish 

the following statement: 

Statement 7.2. In all complex institutions including productive firms, internal 

conflicts are a regular occurrence. The functionally separated organizations, and 

interest groups, divided over questions of power, ownership and income, act on the 

basis of particular motivations, which differ among organizations. Survival and 

expansion of the institution is made possible through compromises. Therefore the 

behaviour of the institution as a whole is characterized by a motivation emerging 

from complex compromises. 

7.5. Acceptable Compromise 

Formation of a compromise within the institution is an important type of 

control process. In the later chapters theC-processes will be repeatedly discussed. 

Here, however, the features of those processes related to the problems of 

'conflict and compromise will be stressed. 

At this point we will neglect the fact that the preparation of decisions takes 

place over time; the problems stemming from this assumption will be discussed 

in the next chapter. 

Let us denote the set of all possible decision alternatives of the institution by 

the symbol at. 

The set of decision alternatives which are acceptable to the /-th organization, 

Dh consists of all decision alternatives, the realizations of which are acceptable 

from the point of view of the interest of the organization. Information about 

the set of acceptable decision alternatives is given by the i-th organization in the 

form of bounds on acceptance? 

In the next chapter we will deal more extensively with the bounds on accep¬ 

tance, but the notion will be illustrated here by means of a few examples. 

In the preparation of an investment decision, for example, the knowledge 

that the financial section accepts only proposals which return the investment 

outlay in three years and cost at most 100 million dollars, constitutes a bound 

on acceptance. Another bound on acceptance results from a statement by those 

in charge of production that investment activity must not start in the plant 

before August 1st, because it would interfere with production and orders could 

not be met. The people engaged in technical development may put a bound on 

acceptance by stating that they expect the new workshop resulting from the 

investment to reach a certain critical value in terms of various technical charac¬ 

teristics. 

7 The bounds on acceptance of the organizations belonging to the same institution 
are, of course, not independent of each other. This will be treated later, in Sections 
8.3 and 9.1. 

8* 
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Some of the bounds on acceptance may individually restrict definite charac¬ 

teristics of the set of possible alternatives. Often the common bounds on accep¬ 

tance of several, simultaneous decisions can be given. 

The intersection of the sets of decision alternatives acceptable to each organi¬ 

zation of the institution is the set of decision alternatives acceptable to the insti¬ 

tution as a whole, in short: the set of acceptable compromises. 

M 

(7.D 
1=1 

The concepts of acceptability are illustrated in Figure 7.2.s Assume that an 

institution is to carry out two actions (say, two kinds of investment). Each 

action is described completely by a single indicator; the first is represented by 

the non-negative element of variable Y, the second by those of variable Z. (E.g., 

Y is the number of machines of type “A” to be purchased, and Z those of type B. 

The problem of indivisibility will be neglected.) 

Accordingly, d, the set of possible decision alternatives, corresponds in the 

figure to the whole positive quadrant in the plane. 

Bounds on acceptance of 
the first organization 

Bounds on acceptance 
of the third organization 

Bounds on acceptance 
of the second organization 

~7 

Figure 7.2 

Set of acceptable compromises 

There are three functional organizations which comprise the firm. The first 

organization sets two lower bounds on acceptance, Y ^ Y and Z ^ Z. Accord¬ 

ingly, the area above the thick lines is G)\, the set of decision alternatives 

acceptable to the first organization. 

8 Figure 7.2 (as well as Figures 8.2A, 8.2B, 8.2C, 8.3A, and 8.3B), illustrates the 
sets of decision alternatives by convex sets. However, the figures serve as illustra¬ 
tions only and from our point of view it is of no importance that these sets be convex. 
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The second organization sets an upper bound on acceptance, namely Y^Y. 

The area to the left of the broken line represents <1)1. 

Finally, the third organization prescribes that Z+l/2Y^Z. The area 

below the thin line represents (D3. 

The intersection of the three sets is the shaded polygon. This is the set of 

acceptable compromises for the firm, (D. 

It is possible that (D will be an empty set. But the decision process takes 

place over time as will be indicated in the next chapter. If in some phase, for 

example, at the beginning of the preparation of a decision, a compromise 

acceptable to all functional organizations cannot be found, so that (D = 0, 

some of the bounds on acceptance will be modified. Modification of the bounds 

continues until an acceptable compromise can be found. 

7.6. Comparison 

The GE school regards each producing and consuming institution as a “black 

box”. It abstracts from its internal conflicts and describes only the final com¬ 

promise. 

This is, in itself, a permissible abstraction. In certain investigations the biolo¬ 

gist takes the cell as a primary indivisible unit and does not examine what 

goes on within it. But biology too would arrive at false conclusions if it neglected 

entirely the processes which take place within the cell. Unfortunately, the GE 

school has been content with a single approximation and its abstraction has 

led to distortion in its descriptions. “Idealizing” the behaviour of institutions, 

it overestimates the harmony and rationality in their actions; it senses only a 

single homogeneous enterprise interest where in reality, the interest of the 

firm is composed of many motives and is born out of compromises among 

conflicting desires. 

Neglect of the functional division within the institution leads to an over¬ 

simplified description of the motivations underlying behaviour, just as neglect 

of the complexity of the information structure, as indicated in the preceding 

chapter, fails to do justice to reality. 

In real economic systems the various aspects of the system’s operation (such 

as current production, purchases and sales, investment, monetary movements, 

the supply of labour) appear to be separated from each other to a certain extent. 

Investigations based on actual observations—whether they are econometric 

models, simulation experiments, or case studies—describe these processes 

separately. In fact, the global activity of the firm cannot be directly observed, 

but only its more or less distinct functions. 

The GE school performs only an apparent synthesis when it describes the 
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“producing unit” as a single, undivided whole. In fact, it models only that 

which characterizes current production and the related purchases and sales; 

all other functions get lost. 

7.7. Recapitulation; Microstructure 

Before describing in detail the decision processes which take place within the 

organizations, it will be useful to review, for the sake of repetition, a portion 

of the conceptual system introduced in the foregoing. It seems especially ex¬ 

pedient to do because the concepts are explained in different chapters. 

The survey will be presented in Table 7.1. For the sake of illustration, analo¬ 

gies are presented from other disciplines. 

Table 7.1 

Division of microstructure 

Eco nomic system theory Physics Biology 

Economic system 
Institution 
Organization 
Unit 

Matter 
Molecule 
Atom 
Particle 

Living organism 
Organ 
Cell 
Parts of the cell 

(cell-wall, nucleus, etc.) 

The economic system, the institution and the organization are collectives 

existing in reality. The unit only serves to distinguish two characteristics scopes 

of activity of the organization, namely, the control processes and the real 

processes. 

The division of economic systems into institutions, organizations, and units 

is called the microstructure of the system. 

The microstructure is shown in Figure 7.3. The outer rectangle, outlined by 

the continuous thick line is the system. In our example, tjthe system consists of 

two institutions; the institution is indicated by a continuous thin line. In each 

institution there are three kinds of organizations, “A”, “B” and “C”. (E.g., 

production; sales and purchases; finance.) Within the organizations, the ele¬ 

mentary unit-pair consists of a C-unit and an /?-unit represented by circles. 

Within a system with a given microstructure, sub-systems of varying compo¬ 

sition may exist. For example, all upper circles, the set of C-units, constitute 

the sub-system of the control sphere and all lower circles, the set of R-units the 

sub-system of the real sphere. Or similarly, all “B” organizations (e.g., all 

purchasing and selling departments) constitute the sub-system “B”, which 

deals with realization and procurement, buying and selling. 
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Figure 7.3 

Microstructure of the system 

In describing the economic system, sub-systems may be defined according to 

various criteria; that is, well-defined parts of an entire system may be distin¬ 

guished which consist, themselves, of elements (units, perhaps organizations or 

even institutions). 



8. THE DECISION PROCESS 

8.1. Decision: Elementary Decision Process 

In the preceding chapter we investigated the internal life of an institution 

composed of several organizations in conflict. In Chapters 8-12, we shall 

penetrate even deeper into the problem of compromise formation and analyze 

the decision processes which operate within the organizations. These processes 

make up one of the most important components of the control processes. 

According to Definitions 4.7 and 4.8, the preparation of the decision and the 

decision itself are made in the C-unit of the organization. Therefore, we shall 

focus our attention on the C-unit. 

The functioning of the C-unit will frequently be “personified” in the course 

of discussion. Thus, the following three expressions will be used in an equiva¬ 

lent sense: the decision of the “organization”, of the “control unit” within the 

organization (C-unit) and of the “decision maker”. 

Although the following analysis holds for all economic systems that can be 

described with the aid of the general model of Chapter 4, the examples given 

refer to some functional organizations of large modern firms, such as the 

production, investment and technical development sections. 

The notion of decision will be defined in two stages. The provisional character 

of the first definition is indicated by a prime after the serial number. 

Definition 8.1'. The decision is a special kind of information output of 

the decision-making organization. Its function is to control the processes of 

other units. There exist two major groups of decisions. T^he internal decisions of 

an organization are instructions, the adresser of which is the control unit and 

the addressee of which is the real unit of the same organization. The external 

decisions of the organization are directives or other types of information, the 

adresser of which is the control unit of an organization and the addressee of 

which is the control unit of another organization. 

For example, the decision of the production section of the enterprise on the 

production program for the next day is an internal decision. If the production 

section orders a definite quantity of material from the purchasing section, 

however, this is an external decision. 

In the case of internal decisions it is merely an abstraction to speak about 

too 
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Figure 8.1 

Complex decision process 

“adresser” and “addressee” since this is a matter internal to the organization 
which is carried out by the i?-unit with more or less accuracy. 

Every C-unit deals, as a rule, with many kinds of problems simultaneously, 

although it makes decisions concerning these problems at different points in 
time. 

The process of decision-making and decision preparation are illustrated, as 
taking place over time in Figure 8.1. 

Definition 8.2*. (J){t) is the set of decision problems in period t. 

Its elements are the problems dealt with by the C-unit in period t. The unit 
begins to deal with the problem p^(J){t) in period this is the date of emer¬ 

gence of the problem. The problem is concluded with the decision in period 

The period [7(p), is the time of decision preparation. 

The preparation of and making of the decision relating to problem p is called 
an elementary decision process. The set of all elementary 

decision processes taking place in the C-unit is called a complex decision 

process. 
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The shaded columns in Figure 8.1 symbolize the elementary decision proces¬ 

ses related to problems pi, p^, . . ., Ps- 

The height of the column indicates the length of time necessary for the ele¬ 

mentary decision process to terminate in a decision. 

8.2. The Possible Decision Alternatives 

In the course of preparing the decision on problem p, the decision maker will 

weigh several decision alternatives. For an exhaustive description of an indivi¬ 

dual decision alternative, perhaps a hundred or a thousand characteristics 

should be given. However, only a few outstanding characteristics of the alter¬ 

natives are deemed especially important by the decision makers. In the prepa¬ 

ration of an investment decision in an industrial enterprise these might include 

the amount of additional output which will result from the investment, the 

type of output which will be produced, the cost of investment, and starting and 

completion dates of the investment project. Thus, the decision alternative is 

characterized by at most a few dozen indicators instead of a hundred or a 

thousand. 

Definition 8.3*. Let us call the types of information used to describe the major 

characteristics of the decision alternatives for problem p, the indicator 

types belonging to problem p. To problem p there belong Kp indicator types. 

The set of indicator types s^\ . . ., is a subset of the set 

of information types. The decision alternatives can be described with a vector 

of Kp components (the information variables belonging to the indicator types 

listed), the indicator vector1. 

In the above example the components of the indicator vector, (capacity, 

cost, dates of completion, etc.) are the most characteristic data of the invest¬ 

ment alternatives. 

In the following discussion we will deal with a single elementary decision 

process related to the solution of problem p.2 For the* sake of simplifying the 

notation, we will drop the subscript p. (Thus, instead of Kp, we will speak about 

an indicator vector with K components, etc.) 

1 The Definitions 4.13-A.16 of the type of information and the information variable 
have been formulated in such a way that the value of the information variables can 
always be expressed with real numbers. The information types are either quantities 
to be measured with real numbers, or qualitative statements indicated by index num¬ 
bers. Therefore, it is justifiable to speak of an indicator vector. 

2 The interrelations among the individual elementary decision processes within 
a complex decision process (actually, one important type of interrelation) will be treated 
in Chapter 12. 
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Definition 8.4*. Let cA denote the set of all decision alternatives connected 

with some elementary decision process which, given the economic indicator 

types characterizing the alternatives, could conceivably be taken into account. 

The set <A, the set of possible decision alternatives, is a 

subset of the JiK vector space of K dimensions. Its general element, a £ cA, is 

the decision alternative. 

In the following discussion we shall deal with many types of sets, all of 

which are subsets of the set cA- 

It may be necessary to explain what it means to say that the elements of set 

cA are all the alternatives which, given the economic indicator types, may be 

taken into account. In preparing an investment decision one indicator may be 

output which can be described by a non-negative real number. Another indica¬ 

tor may be the proportion of two kinds of products in percentages, this indi¬ 

cator is situated in the interval [0, 100], A third indicator is connected with 

whether the investment employs technology “A", “B” or “C”; in this case the 

indicator may assume the values 1, 2, or 3. 

In defining the set cA, we do not consider whether or not the alternative can 

be implemented, but rather if the indicator describing the alternative can be 

interpreted. 

The decision alternative, a. frequently means not a single real action to be 

taken in a single period, but rather a series of actions taking place over a long 

period of time. It is not, however, necessary to dwell on this point. We assume 

that the indicator vector (and, the economic definitions of the indicator types) 

give the major characteristics of the time requirements envisaged in the deci¬ 

sion. Accordingly, there is no separate subscript attached to a or <A indicating 

time necessary for implementation of a £ <A- 

The following discussion is illustrated by Figures 8.2A-B-C. It is assumed 

that the decision alternatives can be described by means of two indicators. 

Suppose that the decision process concerns the preparation of a production 

program. Let Y denote the value of the first indicator and Z the value of the 

second one where Y refers to the output of the first product and Z, the output 

of the second product. In the figures, set cA is the entire positive quadrant; 

both variables may assume any non-negative values. 

The essence of the elementary decision process is that the decision maker must 

choose an element from the set of possible decision alternatives. Thus, the 

decision can be described in the indicator space of dimension K. We may now 

provide a more complete definition of “decision”. 

Definition 8.1*. The decision a* £ cA, is an element of the set of possible 

decision alternatives and can be described by means of an indicator vector. 

It is a special part of the information output of the C-unit and its function is to 

control the processes of other units. 



8.2A 

8.2B 

8.2C 

Figures 8.2A-B-C 
Sets of decision alternatives 
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The elementary decision process can be described with the notions hitherto 

introduced by explaining what the decision-maker learns about the set d, and 

how he selects from the subset learned, a*, the decision. In Figures 8.2. A-B-C 

we have plotted three decisions: a*, a*2 and a*. 

8.3. The Sets of Alternatives 

Definition 8.5*. The set of implementable decision alternatives, 3, 
is a subset of the set of possible decision alternatives: (Bad. Its elements are 

all the decision alternatives that actually can be implemented.3 

In the case of an internal decision,the set <3 expresses the possibilities of the 

real sphere; every possible instruction which the real unit associated with the 

control unit is capable of fully executing is included in 3. Thus, if the decision 

is the compilation of the program for the next day, 3 will comprise all produc¬ 

tion plans for which the necessary material and technical conditions are avail¬ 

able, that is, all outputs which can be produced with the existing machinery 

of the plant, with the existing knowledge of the workers, and from the material 

available. In the case of an internal decision, the communication a* is a direct 

anterior reflection of an event in the real sphere. In contrast, external decisions 

are indirect anterior reflections. For example, in several socialist countries with 

a multi-level economic administration where no reform has been carried out, 

the ministry can decide what and how much should be produced in a firm. The 

adresser of the decision is the ministry and the addressee is the production 

section of the firm (in our model, the C-unit representing the administration 

of the section), which again passes the production directive received to its own 

/?-unit. In the final analysis, “implementability” reflects, even here, the possibil¬ 

ities of the real sphere, only a transmission link intervenes. 

The polygon delimited by a heavy solid line in Figures 8.2A-B-C 

represents the set of implementable decision alternatives, 3. It indicates the 

individual upper bounds on capacity of the variables Y and Z, respectively, 

and the common bound on the capacity of both variables. (For the sake of 

simplicity as mentioned before, only convex sets are drawn, although in reality 

this need not obtain.) 

The set 3 is defined by actual, genuine limits on the implementability of the 

decision. The decision maker, however, has, as a rule, no precise knowledge 

about the real limits. 

Definition 8.6*. The set of explored decision alternatives 3(r), (r ^ / = ?) 

is a subset of the set of possible decision alternatives: (&(t)ad. Its elements 

3 Definitions 8.4 and 8.5 will be complemented by further explanation in Section 

11.3. 
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are all the decision alternatives deemed implementable by the decision maker 

at the time of decision preparation. 

If the knowledge of the decision maker about the problem is complete, then 

ft(t) — ft for all t(t_ ^ t ^ Y). As a rule, however, his information is not quite 

accurate, and the sets ft(t) and ft are not identical. This case is illustrated in 

Figure 8.2. The decision maker underestimates the production possibilities of 

the first and overestimates those of the second product: he also judges inaccu¬ 

rately the rate of transformation on the common capacity boundary. Accord¬ 

ingly, the frontiers of the set ft(t) delimited by the thin solid line and of ft{t) 

delimited by the heavy line are not identical. 

One of the most important aspects of the decision process is the formation 

of the set ft(t). How are the indicators for the decision alternative chosen? 

Are the requirements for implementation assessed correctly or incorrectly? 

What portion of set ft is, in fact, considered? Are the alternatives considered 

only those in the neighbourhood of erlier decisions or are alternatives farther 

from previous decisions also weighed? The set ft(t) also changes in the course 

of the decision process, as a consequence of increasing knowledge. 

The set ft(t) consists of alternatives which can be implemented (at least 

according to the knowledge and information of the decision makers). Which 

alternative it is worth while to implement is another question entirely. 

Definition 8.7*. The set of acceptable decision alternatives, (D(t) 

(t ^ t ^ ?) is a subset of the feasible decision alternatives: <D{t)^cA. Its ele¬ 

ments are all the decision alternatives deemed acceptable by the decision 

maker, given his own interests, and the communicated desires, proposals and 

directives of the other units. 

In the preceding chapter, we spoke about the bounds on acceptance which 

emerge from mediation among conflicting interests within the institution. Now 

the problem will be dealt with in a more general form. The many possible kinds 

of bounds on the acceptance of a decision alternative will be classified here into 

two main groups. 

One group of bounds is based on the internal expectations of the organization 

making the decision; it expresses the self interest, motives, attitudes and estab¬ 

lished habits of the decision makers. 

A second group of bounds on acceptance expresses the external expectations 

imposed on the organization making the decision. Included here, in the case of 

multi-level directive control, are the directives issued by higher organizations 

within the framework of vertical flow of information. Also in this category are 

requests by other institutions which the decision maker regards as important to 

satisfy, even if they are not expressed in a legally sanctioned form. In this group 

of bounds on acceptance belong the strong wishes of the functional organiza¬ 

tions within the same institution which were mentioned in the preceding chapter. 
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The broken line in Figure 8.2 indicates the lower boundary of the set of 

acceptable decision alternatives. For simplicity only lower bounds are assumed 

although, in reality, many other cases are possible. 

In addition to formulating (3(0, it is also necessary to define the set ^D(t). 

What criteria of acceptance should the decision maker employ? To what extent 

should he consider the wishes and expectations of others? How should he 

harmonize the possible contradictions among them? As indicated by argument 

t, D(t) also changes over time, in the course of the decision process. 

The set <D(t) is delimited by bounds on acceptance. The bound on acceptance 

is a simple formal expression which captures the essential features of the deci¬ 

sion ’rocess. In my book on national economic planning I emphasized that 

according to my experience, the highest political and economic leadership 

formulates economic policy mainly in the form of quantitative requirements or 

targets to be met, that is, in the terminology just introduced, in the form of 

bounds on acceptance.4 “The growth rate of national income should be at least 

4 per cent.” “Industrial output should reach X billion dollars by 1980.” 

In lower-level institutions, such as offices or firms, the situation is similar. 

Motives, interests, attitudes and expectations appear mostly in the form of 

bounds on acceptance. For example, in an industrial firm, typical bounds are: 

“The rate of profits should be at least 8 per cent.” “Our share in the market 

should not fall below our share last year.” “At least 10,000 units should be 

produced.” 

This type of behaviour is called “satisficing” by H. Simon.5 

The bounds on acceptance are empirically observable. Most of them appear 

in the information flow between the organizations. Sometimes they appear in 

written documents, in office or firm memoranda. Often, they may be discovered 

by questioning the decision makers. At any rate, there is much more opportunity 

to observe the bounds on acceptance than the “elusive” utility functions. But 

more will be said about this later. 

It is necessary to stress emphatically the difference between the sets (3(0 and 

The former reflects the possibilities of the real sphere, although the reflec¬ 

tion may be inaccurate and (3(0 may deviate from (3(0- But accurate or inaccu¬ 

rate, it is supposed to summarize the physical, material bounds on activities 

in the real sphere. In contrast, <D(t) is a phenomenon of the control sphere; 

it represents the intellectual limits established by the interests, motives and 

expectations of those making the decision. 

Having defined the sets (3(0 and (0(0, we may turn to an explanation of 

the next concept: 

4 See [128], Chapter 27. Similar ideas may be found in the book by Tinbergen-Bos 

[256], 
5 See H. Simon [236] and [237]. 
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Definition 8.8*. The set of eligible decision alternatives (f(i) (t^t^l) 

is a subset of the set of feasible decision alternatives. It is the intersection of 

sets of explored and acceptable decision alternatives. 

(f(t) = (8.1) 

The actual decision eventually selected by the decision maker is chosen from 

among the alternatives regarded as both acceptable and implementable. 

In Figures 8.2. A—B—C, the set Cfi(t) is represented by the crosshatched 

polygon. As can be seen, decisions a* and at are within the polygon Cfi(t). 

One of them, namely u*, is really implementable, but the other, a\, is not. 

(See Figures 8.2A and 8.2B.) 

The reader accustomed to the conceptual system of the mathematical theory 

of the firm, or of mathematical programming and operations research may ask 

why we describe the model of the decision process in this way? Should it not be 

guaranteed in advance that the decision maker will choose exclusively from 

among implementable alternatives? 

Recall that the C- and the /^-spheres have been strictly separated from each 

other. Implementability is a characteristic of the )?-sphere; it is based on real 

limits on the production, turnover, and consumption processes. In contrast, 

the decision is made in the C-sphere. 

Consider, for example, the production section of a firm. Let us assume that 

the C-unit makes decision at, which cannot be implemented. In this case the 

information transmitted by the C-unit to the /Cunit, the instruction, will be 

the decision ati. But, obviously, the )?-umt cannot realize a decision which 

cannot be implemented. The \pt response function of the )?-unit must describe 

what will happen in the real unit when the instruction received is unrealistic, 

(e.g., in the case of an exaggerated production plan, production will reach the 

technically feasible upper limit, but perhaps quality will deteriorate or machin¬ 

ery will break down.) 

This treatment of implementability is related to the dualistic manner of 

describing the economic system. Decision a* is like^an event of the “soul”; 

implementation concerns the “body”. The fact that the “body” does not obey 

an incorrect command of the soul, must find expression in the model of the 

real sphere, in an appropriate description of the system of response functions 

ip, and not in the elimination of wrong decisions from the model at the outset. 

8.4. Choice of the Decision 

The final step of the elementary decision process occurs in period t; from the 

set of eligible decision alternatives a single element, must be chosen. 

It is a general assumption of this book that choices are random. The intellectual 
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efforts of the decision maker are concentrated partly in exploring which alter¬ 

natives can be implemented, (2?, and partly in determining which ones are worth 

implementing, H). If, however, the set of eligible alternatives i='3='^) has 

been sufficiently narrowed down, there are no unequivocal or deterministic 

rules which indicate which element of the set will become the actual decision. 

In the course of further discussion, the indicators of the decision a* = (a*, a\, 

..., a*K) will be considered random variables. 

Let us call the probability distribution which gives the probability that the 

decision will fall in a given subset 35 of set Cf- the decision distribution and denote 

it by £(35). 

The decision distribution £(35) is highly characteristic of the functioning 

of an organization. Let us list only a few possibilities. 

One possibility is that the distribution £(35) is uniform. This means that the 

acceptance of all alternatives considered is equally probable. 

Figure 8.3 A 

Set of eligible decision alternatives 

Figure 8.3B 

Density function of decision distribution 

More frequently the distribution has some “area of density”; a definite group 

of the alternatives have a greater chance of being accepted than others. For 

example, for conservative organizations it is more likely, in recurring problems 

that alternatives similar to those chosen in the past will be decided upon than 

radically different ones. 
The “area of density” of the distribution may reflect an established decision 

routine, the regular enforcement of a rule of thumb. (This will be dealt with in 

Chapter 9.) 

9 KORN’AI: Anti-Equilibrium 
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In other cases the area of density may be centered around definite targets, 

desired performance and “aspiration levels”. (The notion of aspiration level 

will be dealt with in a separate chapter, and is only casually mentioned here.) 

The density function of such an uneven decision distribution is illustrated 

in Figures 8.3 A and 8.3B. In Figure 8.3A again for a two-indicator case the set 

Cf(f) is shown in perspective. For the sake of simplicity it is assumed that the 

two indicators Y and Z have only lower and upper bounds. 

Y^Y^Y, Z^Z^Z (8.2) 

Accordingly, Cf(J) is a rectangle. 

In Figure 8.3B the density function of the decision distribution is shown. 

Again, for the sake of ease in illustration, it is assumed that (8.2) is a truncated 

normal distribution. As can be seen from the illustration the probability of 

choosing the alternatives near the “middle” is greater than that of choosing 

the alternatives near the edge of the set. 

8.5. The Example of National Economic Planning 

The conceptual framework of Chapters 7 and 8 has been illustrated mainly 

with examples taken from the operation of the firm. It would be worth while 

to ask if we can describe national economic planning with the same conceptual 

framework. The problem needs further research; a few ideas are discussed, 

however, for the sake of illustration. 

Literature on national economic planning generally focuses on a single¬ 

moment in the decision process, namely, the decision itself, although, the pre¬ 

paration of a final decision is usually a lengthy process. In five-year planning 

this may last 1, 2, or 3 years. 

Preparation of the decision involves two kinds of cognition process. The 

first is the search for possibilities, that is, formulaticgi of the set C3. This is 

performed mainly by planning specialists, working in the Planning Office and 

other economic institutions. The second process is the definition of political 

bounds on acceptance, that is, the formulation of set (J). This involves, 

primarily, the organizations responsible for making political decisions. 

This process includes the formulation of political compromises, that is, the 

setting of bounds which are acceptable to all who participate in decision¬ 

making. 

The two processes can, of course, be strictly separated only in theory; in 

practice, they are intertwined and involve mutual interaction. The “planhers” 

calculate in advance, when submitting their proposals, how they will be “vie- 
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wed” by the political bodies and whether or not there is a chance of their 

being accepted. Nor do the political decision-making organs live in a vacuum; 

the formulation of their expectations conforms, to a certain extent, to the 

possibilities. 

The two processes are linked by a continual exchange of information. The 

planners obtain new information (e.g., fresher data) about the possibilities; 

they work out new variants of the plan and communicate them, from time to 

time, to the political bodies. Similarly, the political organs modify their wishes 

and expectations, partly on the basis of information received from the planners 

and partly as a result of changes in the political situation. Accordingly, both 

(2(2 and (2(0 change over time. 

By the end of the process, the intersection of the two sets, the set of eligible 

alternatives, (fit), will have been considerably narrowed down. At that point 

it is of no particular importance exactly which element of the set is accepted 

and becomes the approved plan, the decision. Within the narrow bounds of 

the set <7(0 the planners themselves do not consider the figures to be exact. 

The properties of the sets (2(0 and (2(0 and their development over time are 

highly characteristic of the planning work in a country. Do the two sets have 

an intersection at the beginning of the process? That is, how sound are the 

first expectations of the politicians? Is (Bit), the set of alternatives deemed 

implementable.agood approximation of (Bit), the set of actually implementable 

alternatives? Are the planners opportunists? Do they leave with their proposals 

(Bit), only in order that they should be more easily accepted? 

We shall return to the description of national economic planning later on, 

in Section 12.7. 

8.6. Comparison 

Let us compare the elementary decision process described in Sections 8.1—8.5 

with the decision model characteristic of the GE school. 

1. We have described a decision process which takes place over time. This 

usually consists of a phase of decision preparation which lasts for several 

periods and leads, in the last period, to a final decision. In contrast, the tradi¬ 

tional GE models describe only the concluding moment, the decision itself; 

they do not examine the process of decision preparation. 

2. In our description of decision making, we distinguished four kinds of 

sets, the sets (B, (2(4 (2(2 and (fit).6 The GE theories, however, deal with 

61 will not mention here the first set, d, the set of possible alternatives, which is 

used for the purpose of definition. 

9* 
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only a single set, the set of “feasible” alternatives, corresponding essentially 

to our set (B(t). 

But distinguishing among the other three sets is neither superfluous nor 

pedantic. It is necessary if one wishes to describe the actual process of social 

decision making. On the one hand, (3 and (3(0 may indeed differ, since it is not 

always possible to implement every alternative which has been explored and 

deemed implementable. On the other hand, decision makers refuse, in principle 

various, otherwise implementable, alternatives, and this can be represented by 

indicating the bounds on acceptance, by specifying the set <7)(t). Thus, in the 

final analysis, the choice is made from the eligible set, Cfit), which may differ 

substantially from the set of implementable alternatives, <3. (See Figures 8.2.) 

3. We have assumed that the actual choice from among the set of eligible 

alternatives (i.e., explored and acceptable alternatives) is made at random, even 

though the choice may be characterized by stochastic regularities, some group 

of alternatives having a greater probability of acceptance than others. There is, 

however, no rigid, deterministic rule of choice. For example, it may easily 

happen that, in the end, some interior point of set (~f{t) will be accepted. In 

Figure 8.2, both a* and a£ are such interior points. 

As opposed to that, the GE school assumes the existence of a strictly deter¬ 

ministic rule. Most important, only an element on the boundary of the set of 

feasible alternatives can be accepted, the one which maximizes the utility 

function (7(a).7 (This is illustrated in Figure 8.2C by the point a£.) 

Accordingly, the GE school model is a narrow, special case of the decision model 

d escribed in Sections 8.1-8.4, and may be characterized as follows: 

Characteristic No. 1. 

(Bit) = N){t) = (J(t) = <3 (8.3) 

Characteristic No. 2. There exists a utility function U(a) interpreted over the 

set (3, and there is an element a* ( (3, for which 

U(a*) = max U(a) (8.4) 

Characteristic No. 3. The decision distribution function is a degenerate 

probability distribution concentrated at the element a*: 

| 1, if a* ('dO 

£ 05) = { (8.5) 
I 0, if a’i'X 

In conclusion, we may sum up as follows: 

7 The utility functions will be treated in a later chapter in greater detail. 
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According to the GE school, to describe a decision process we must give the 

set, (B, of feasible alternatives and the utility function U(a), interpreted over 

the set (3. In this book we tried to give a real-science description of the decision 

process, in other words we tried not to prescribe what it should be like but rather, 

to generalize the main characteristics of the actual decision processes. Accord¬ 

ingly, we suggest that, in order to describe a decision process, the regular 

development over time of the sets and 09(/) should be given, together with 

£(35), the decision distribution function. 

The subject of the next chapter will be a description of the decision process 

as an algorithm. 



9. DECISION ALGORITHMS 

9.1. General Concept of the Decision Algorithm 

When a particular problem first confronts him, the decision maker already 

possesses some information relevant to the problem. This information is stored, 

to use a concept described in Chapter 4, in his “memory”. 

During the period of decision preparation, additional information concerning 

the problem at hand pours in; some is obtained through purposeful search 

activity by the decision-maker, but some is completely unsolicited. This infor¬ 

mation may relate to what can be done, expanding knowledge about <3(7), the 

set of explored alternatives, or it may concern what it is worth while to do, 

expanding knowledge about the set of acceptable alternatives, <Z)(r). 

In the meantime, the decision-making organization also issues information to 

the other organizations. 

The preparation of the decision is a cognition process. Choice is not made 

from given alternatives, on the basis of existing preferences. The decision 

process essentially involves examining, on the basis of previous experience and 

new information, what the decision maker can do and what it is expedient 

for him to do. 

The process will be illustrated schematically in Figure 9.1. The passage of 

time is illustrated in the figure on the vertical axis from the top. The diagonally 

striped column on the right symbolizes the elementary decision process associat¬ 

ed with the solution of problem p. The problem emerges in period t. At this 

point, the information related to the problem becomes “activated” from the 

memory. For example, in the case of an investment decision, the memory would 

contain the previous experiences of the firm, the professional knowledge of the 

engineers about technical problems related to the project, the memoranda 

accumulated in the document files of the firm, literary information about simi¬ 

lar foreign investments, the balance sheet figures of financial funds available, 

and so on. 

The activation of information originating from earlier periods at the begin¬ 

ning of the process is symbolized by an arrow at t pointing from left to right; 

the memory content v(/) affects the decision. 

In the course of preparing the decision, information is continually flowing: 

received and transmitted; —through other functional organizations operating 

114 
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v(t) 

Scheme of information flow belonging to an elementary decision process 

within the institution, or through other institutions —this is symbolized by 

arrows pointing from left to right (w(tj), u(t2). . .) and from right to left (u(t1), 

u(t<fi. . .). For example, the investment section may have asked the selling 

section of the firm and a market research institute whether or not the additional 

output resulting from the investment can be sold. It may also have asked the 

financial department what profits they expect. In the case of multi-level control, 

directives were received in the framework of the vertical flow of informa¬ 

tion. 

Furthermore, new and old information interact throughout the course of 

the decision process, and interim, partial results, are stored during this time in 

the memory. 

At the conclusion of the elementary decision process, a special information 

output, namely the final decision, a*, will be an element of the information 

output vector u(t) released in period F. 

Thus, in the final analysis, the decision may be conceived of on an abstract 

level, as a series of transformations. From definite data (initial information 

taken from the memory and the information received in the course of preparing 

the decision) a result is calculated, the decision. 

Definition 9.1*. The ensemble of procedural rules which a control unit of a 

certain organization applies, in the case of problem p, to arrive at a final decision 

based on the information stored in its memory and received in the course of 
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decision preparation (the data), will be called the decision algorithm 

and denoted F{p)} 

In the above definition, the concept of “algorithm” has been used in the same 

sense as it is employed in mathematical logic and the theory of algorithms. 

An “algorithm” is a series of moves made according to given rules and leading 

to the solution of a definite problem; it is a chain of logically linked instructions. 

“Do this; then, with the result, do that; with the new result perform the follow¬ 

ing operation. . .and so on.” 

A decision algorithm can be described in various ways. In some cases every¬ 

day language can be used. In other cases, it is expedient to formulate an 

algorithm mathematically. This mode of description can be coupled with a 

so-called flow-chart, illustrating the logical connections and ramifications of 

the algorithm. The algorithms given to computers are described in computer 

language and consist of a series of instructions given to the machine.1 2 Which 

form of description is expedient depends on the concrete algorithm and on the 

use to which it is put. 

In describing economic systems we resort to the axiomatic assumption that 

the control unit has a decision algorithm F(p), leading to a decision for every 

problem p. 

The above assumption does not mean that, with the aid of the algorithm 

F(p), only a single decision, a*, can be deduced from the given data, we do not 

allege that there is a unique correspondence between the data and the result, 

between the stored and received information and the decision. Chance plays 

a role. It is only assumed that the series of steps leading from the data to the 

result, from the information to the decision, is characterized by definite (deter¬ 

ministic or stochastic) regularities. 

9.2. Declared Rules versus Conventions 

In studying a decision algorithm it is necessary to determine what regulates 

the individual steps. 

Declared rules are all steps of the decision algorithm which are taken in 

accordance with legal presciptions or other officially fixed rules. The other 

steps of the algorithm are based on convention, that is, on customs established 

in connection with decision making. 

For example, it is prescribed by legal rules of the Hungarian state that before 

making an investment decision which involves building activity, the opinion of 

1 In the algorithm there may be stochastic and non-deterministic steps as well, such 
as, “Choose any element from a given set”. 

2 For the latter, see, for example, Ledley [149a]. 
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several authorities, including the building and firefighting officials, must be 

obtained. It is not obligatory but “in good taste” to consult the industrial 

ministry and the deputy minister if a major decision is involved. The former is a 

declared rule, the latter only a convention. 

criteria established in Hungarian economic life, its own business experience, 

and the wishes of the government and others, this step of the algorithm is based 

on convention. 

Convention frequently assumes the form of “rules of thumb". These are 

simple steps within the complex algorithm. For example, one step in an algo¬ 

rithm for price formation may be, “Let us add at least 10 per cent to prime 

costs”. Or a step of an algorithm designed to prepare a production program 

may be, “The target for the next year should be at least 5 per cent higher than 

the present goal”. 

Rules of thumb are extremely important in any economic system and in 

almost every institution.3 We shall return on several occasions to this point. 

Custom, habit, tradition, and inertia favor a continuation of earlier behavior; 

all promote the continued use of rules of thumb which heavily influence actual 

decisions. 

9,3. Standard versus Fundamental Decision Processes 

Two kinds of elementary decision processes are fairly clearly distinguishable 

in the life of economic organizations. 

Definition 9.2*. Standard decision processes are repeated periodically 

or almost periodically, employ algorithms composed of a few simple steps 

and require little information. Fundamental decision processes do not 

occur regularly, involve algorithms composed of many and frequently compli¬ 

cated steps, and require a great deal of information.4 

The “standard” and “fundamental” decision processes are two ideal types. 

In reality, of course, many decisions border on being one of the two types or 

are some mixture of the two. Yet, most decision processes can be fairly une¬ 

quivocally classified into one category or the other. 

Both the standard and the fundamental decision processes have algorithms. 

The essential difference between the two is that one algorithm is very simple, 

while the other is quite complex. 

Statement 9.1. A majority of economic decisions are standard decision pro- 

3 See Katona [113], [114], [115]. 
4 In the works quoted, Katona uses the concepts “habitual behavior versus genuine 

decisions”, in a related sense. 
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cesses. The everyday activities of offices, enterprises and households are typically 

of this nature. 

Consider an industrial firm. Standard decisions are generally involved in the 

following real processes: 

a) Small changes in the volume of production. The word “small” is relative; 

it depends on the product and on the firm, but such a change does not, in 

general, require investment, changes in the stock of fixed assets or major 

changes in material inventories; material requirements can be met from existing 

stocks, and at most, some adjustments must be made in the replacement of 

stocks at a later time. 

b) Small changes in the range or quality of production. For example, with 

the given capacity of the firm, a variant of a product already in production is 

introduced, such as a cheaper desk for students in addition to the more expen¬ 

sive types already being produced. Or, a component of a machine already pro¬ 

duced may be modified. Thus, a standard decision of an automobile factory 

may be to produce a 900 cu.cm engine instead of the 850 cu.cm type. The 

decision to produce cars in addition to tractors is, however, a fundamental 

decision. 

c) Small changes in production technology. Let us return to the decisi on to 

manufacture desks with 2 drawers or with no drawers instead of only desks 

with a single drawer. This involves a slight change in the construction of the 

product, the order of operations, etc. But an essential criterion of its smallness 

is that the change in technology requires no new fixed assets or additional 

personnel. 

The real changes resulting from standard decisions are mostly reversible. After 

a small rise in production, production can be reduced again; after a modification 

of the material mix, the original mix can be restored, and so on. 

The real change can be arbitrarily small. Accordingly, the real changes 

controlled by standard decisions usually can be described quite accurately with 

the aid of continuous variables. 

The simplicity of the standard decision process stems from the fact that, 

as emphasized in its definition, it requires little information. The decision-maker 

usually weighs only those alternatives situated “in the neighborhood” of earlier, 

similar standard decisions. Accordingly, $(t)CZ(B\ in most cases, that is, the 

explored alternatives can indeed be implemented. At the same time, ($(t) is 

only a small subset of O; only a small percentage of the implementable alterna¬ 

tives are explored. No particular effort is expended in discovering additional 

alternatives. As a result of similar, previous experiences, the bounds on accep¬ 

tance are also well known, and thus 0(0 can also be easily defined. In the 

final analysis, the set of eligible alternatives, Cfi(t), is rather small. 

Thus, the algorithm of the standard decision process merely involves the 
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application of a few rules of thumb, and for this reason the decision is made 

in a short amount of time. 

The standard decision processes enable the economic system to economize 

on the intellectual and material inputs of the control processes.5 It is impossible 

to devote great energy to each and every problem of economic life, to explore 

all implementable alternatives, to predict all consequences of their acceptance, 

to weigh extensively all bounds on acceptance of every interested party, and so 

on. The standard decision imparts “automaticity” as it were, to a considerable 

number of control processes. It is true that the decisions which are reached 

may not be strictly efficient according to the efficiency criteria of mathematical 

decision theory; a more favorable alternative than the one chosen might be 

found. But the loss in efficiency resulting from standard decision-making may be 

counter-balanced by the gains which are realized because the decision process is 

cheap for the economic system as a whole, and for the institutions making the 

decisions. This is due to the fact that a decision is reached which is, perhaps, 

not fully optimal but not particularly inefficient either, with little information 

and little analytical work, that is, with small costs of decision preparation. 

Standard decisions can usually be formalized in a simple manner. It is neither 

necessary nor possible, in general, to describe the preference ordering of the 

decision-maker. It suffices, instead, to give the stochastic form of the relevant 

“rule of thumb”, since the actual decision is distributed around the decision 

given by the “rule”. 

This does not mean that systems organizers, “management consultants,” 

operation research workers, and mathematical planners should not attempt 

to improve the standard decisions, to propose better and more efficient rules 

to replace the rules of thumb employed. 

Let us consider the fundamental decisions. In the life of an industrial firm, 

the fundamental decisions are related, among other things, to the following real 

processes: 

a) Creation of a new plant. This involves setting up either an entirely new 

firm or else a new plant within an existing firm. Depending on the given level 

of technology and the industry, the new plant cannot be smaller than a definite 

minimum size. A textile mill can be relatively small, a petroleum refinery cannot. 

The new plant requires a substantial investment in new assets and personnel. 

b) Introduction of an entirely new product. For example, a plant that has 

been producing only radio receiver sets, may start producing TV sets in addi¬ 

tion. For this, investment is needed, and perhaps the re-training and expansion 

6 In the language of our general model we formulate this as follows: the existence 
of the standard decision processes means that the R-units of the control organizations 
use relatively little real input. 
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of personnel as well. The new product cannot be produced in quantities smaller 

than some definite minimum because it would be unprofitable. 

c) Introduction of a brand new technology or reorganization of production. 

An example of this is a transition to the use of the conveyor belts. 

The real changes resulting from fundamental decisions are generally irrever¬ 

sible. The new plant cannot be partially built; it is either constructed or not. 

But if it has been completed, its creation cannot be undone. Nor can a new 

product be “half” introduced; if it has been introduced, production cannot be 

abandoned. If transition to an entirely new technology has taken place, if the 

conveyor belt has already been installed, its use cannot, as a rule, be abandoned 

in favor of the old methods again. 

The real changes stemming from fundamental decisions cannot be arbitrarily 

smalt; they cannot be described by means of continuous variables. In some 

cases the variable assumes a value of either 0 or 1; the new product is or is not 

produced, the conveyor belt is or is not installed. In other cases the alternatives 

may be characterized by integer variables: one, two, or three new “towers” 

may constructed in a chemical plant; one, two, or three turbines may be ordered 

for the power plant. In some cases the variable must assume a value of either 

zero or a positive figure larger than some given number; there is a break 

between zero and the minimum size. Either no passenger cars or at least 

10,000 cars annually should be produced.8 

The complexity of the fundamental decision process is connected with the 

fact, emphasized in its definition, that it requires a great deal of information. 

The decision-maker usually attempts to weigh many alternatives, that is, to 

explore the set (3, the set of implementable alternatives. In the terminology of 

computer programming, the algorithm is usually cyclical. The decision-maker 

seeks alternatives deemed implementable and confronts them with the bounds 

on acceptance. It may turn out that at some times there is no alternative that 

has been explored and is acceptable given the bounds on acceptance; that is, 

Cf{t{) = O, the set of eligible alternatives is empty. Then a new cycle begins. 

The decision-maker seeks additional alternatives, thatAis, he expands the set 

(fc(t). He scrutinizes his own expectations and asks other interested organizations 

to correct their own expectations; that is, he modifies the set <T){i). In this way 

the set Cf{tf), a new set of eligible alternatives, will be formulated. If it turns out 

again to be empty, a third cycle will begin. This may continue until, at last 

Cjf(t) O, that is, an alternative is found which is both implementable and 

acceptable. 

6 The assertion of increasing returns in production is clearly related to the pheno¬ 
menon mentioned. An individual fixed input can “bear” a definite cost which is more 
with the given fixed input, the smaller the fixed cost per unit of product. 
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Thus, the algorithm of the fundamental decision process may consist of 

maBy iterations and each iteration may itself be composed of several steps. 

Accordingly, more time is required to reach a decision. The preparation of 

investment decisions of major importance may even take one or two years. 

Precisely because they are of great importance, economic systems apply 

considerable intellectual and material inputs to the fundemantal decision 

processes. 

This does not mean, of course, that these processes take place in the economy 

in the way prescribed by the models of mathematical decision theory. The 

decision-makers usually cannot survey the entire <2? set; they only repeat the 

search for new alternatives until they find an acceptable one. In the final analy¬ 

sis, ((2) is only a small subset of (B. the set of all implementable alternatives. 

Furthermore, the formation of the set <£)(r), the establishment of bounds on 

acceptance, is based, even in the case of the fundamental decisions, frequently 

on relatively simple rules of thumb, habits or biases. Thus, the operation 

researchers and mathematical planners have a broad field for raising the stan¬ 

dards of the fundamental decision processes, through the use of models and 

recommendations based on the models. 

In Chapter 4, when the general model of the economic system was first ex¬ 

pounded, we made the axiomatic assumption that each control unit, c£<0, 

has a response function, tp, which characterizes its functioning. In Chapters 

8 and 9, we assumed that each control unit, has a decision algorithm, 

F, characteristic of its functioning. The two assumptions are equivalent to one 

another. 

The basis for the identity can be easily seen. What happens in the case of the 

decision algorithm? There are data, the initial information stored in the memory 

and the new information received in the course of the decision process (see 

Figure 9.1), which undergoes a series of transformations. The result, the deci¬ 

sion is transmitted as outgoing information (like other information issued in, 

during, or at the end of the process, or stored in the memory). Thus, in the 

final analysis, the following transformation takes place over time in a sequence 

of steps: information received plus the contents of the memory yields outgoing 

information and new memory contents. The response function describes the 

same transformation in another form. 

The usual brief comparison with the GE school will not be made in this 

chapter as in earlier ones, because two separate chapters will be devoted to the 

decision model of the GE school; one deals with preference orderings and the 

other with the utility function. The comparison requires a longer and more 

detailed argument since it is the core of the GE school, its most characteristic 

feature. 



10. PREFERENCE, UTILITY FUNCTION, RATIONALITY: 

A SURVEY 

In this chapter I will briefly review and clarify the basic tenets of the theory of 

preference orderings and utility functions. A critique of the theory is presented 

in Chapter 11. 

10.1. The Concept of Preference Ordering 

The theory of utility functions and preference orderings was formulated over 

a century ago and has developed a great deal since then. Originally it was 

described in an elementary mathematical form and was based on very strong 

constraining assumptions (e.g., it may be assumed that utilities are additive, that 

the marginal utility function is monotonically decreasing, etc.). Later on, the 

mathematical formulation of the theory became much more exact and, simul¬ 

taneously, several constraints were removed and some strong assumptions 

weakened. 

However, many unrealistic features of the model remain even in its more 

general and mathematically precise present-day form.1 

As far as possible the notation introduced in Chapter 8 will be used to clarify 

the connections and the differences between the theory of utility functions and 

our own conceptual system. 

Definition 10.1. The set A of possible decision alternatives is given. The 

elements of the set are indicator vectors with K components. The decision¬ 

maker possesses a complete preordering over the set2 A, according to which he 

is capable of stating for any pair of elements (a1,a2)(a1^-A and a2£A) whether 

he prefers ci\ to a2 {ax >- a2), or a2 to ax {a\ -< a2) or is indifferent between them 

ai ~ a2^- complete preordering of the set A according to these relations 

will be denoted by the symbol P and referred to as the preference 

ordering. 

1 As indicated in Chapter 3, the most important assumptions of the GE school 
are based on these features of the model and it is this at which my critique is aimed. 
(See the basic assumptions reviewed in Section 3.2 under 7 and 8.) 

2 The literature frequently distinguishes complete ordering from pre-ordering. If 
this distinction is applied here, we have complete preordering. See Debreu [50], pp. 
8, 54, and 61. 

1 
122 
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Preference orderings, like all complete preorderings have the following two 

properties, which should be stressed separately because of their economic 

importance. 

The ordering is antisymmetric: if the decision-maker prefers cii to a2, he 

cannot prefer a2 to a\. 

The ordering is transitive: If the uecision-maker prefers a\ to a2 and a2 to a3 

it follows that he prefers ax to a2. 

Definition 10.2 The preference ordering P on set <A may be represented by a 

function interpreted on set cA called the utility function and denoted 

by U(a). This representation derives from the fact that the relations a1 >- ak 

and t/(ai) > U(a2), as well as the relations ai ~ a2 and U(a^) = U(a2), are 

equivalent to each other. 

Therefore, if we say that the decision-maker refers one alternative to an¬ 

other, this may also be expressed by saying that the former is characterized by a 

higher and the latter by a lower “utility”. So, in the following discussion these 

two statements will be considered equivalent: “the decision-maker has a prefe¬ 

rence ordering (complete preference preordering)” and “the decision-maker 

has a utility function”. 

The preference ordering P and the utility function U(a) are not specified by 

all of the authors of the GE school in exactly the same way. Most authors 

assume that the preference ordering is convex, perhaps even strictly convex,3 

This assumption is illustrated in Figure 10.1. For the sake of simplicity, a two- 

dimensional decision problem is illustrated. Let Y be the output of one product 

Z 

-Y 

Figure 10.1 A 

Convex preference ordering 

- 

Figure 10.1 B 

Strictly convex preference ordering 

a More precisely, the indifference hyper-surfaces representing the preference ordering 
are convex (strictly convex) and the corresponding utility functions, U(a), are concave 
(strictly concave). In what follows the convexity of the indifference surfaces is always 

intended. 
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and Z that of another. All points in the positive quadrant represent plans 

calling for different outputs of the two products. The producer first weighs 

two alteratives a\ and a2. Both are situated on the same indifference curve, 

so a\ ~ a2. The assumption of convexity implies, in the first place, continuity; 

the decision-maker is not obliged to choose between a\ and a2. but may combine 

or mix them at his discretion. The straight line connecting the two alternatives 

illustrates their linear combinations. 

There are two possible cases to consider: (Weak) convexity is shown in 

Figure 10.1 A where the indifference curve consists of linear segments. Here the 

straight line connecting ai and a2 coincides with the indifference curve. This 

means that the decision-maker is indifferent among ax, a2 and all convex linear 

combinations of ax and a2, such as a2. 

«3 - X«i+(1—f)a2 ~ «i ~ 02- 0 ^ x = 1 (10.1) 

In the case of strict convexity, a much stronger assumption is required. It is 

assumed that the decision-maker prefers a mixture of the two alternatives to 

either of the two separately. This is shown in Figure 10.1 B where alternative 

03 lies above the indifference curve connecting alternatives a1 and a2. 

oj ~ a2, a3 - xoi + (l— %)a2 (0 < % < 1) 

03 >- 01 and a3 >- a2. 

(10.2) 

10.2. Dynamic versus Static Interpretation 

Using the conceptual framework of preference orderings and utility functions, 

two kinds of model may be built, dynamic or static decision models. 

In the case of a dynamic interpretation, a series of decisions a*(tx). a*(t2), 

a*(t3), ... are made sequentially over time. For each decision the decision¬ 

maker may choose from the actual set of implementable alternatives available 

at that time, (B(t 1), (B(t2), ^(r3), . . . The actual set of implementable decisions 

is a subset of d. the set of possible decisions, which remains constant over time: 

cB{t)C.cA- The choice is made in accordance with the preference ordering P on 

set d or, equivalently to the utility function U(a), which is also constant over 

time. Since both the set of feasible alternatives d, and the preference ordering 

P (as well as the utility function U(a)) remain constant over time, the dynamic 

interpretation may also be regarded as a dynamic-stationary one. 

In the case of a static interpretation only a single decision, occurring in a 

single period is examined. Here, obviously only a single set of implementable 

decision alternatives (B C d, and a single preference ordering P are consid¬ 

ered. 
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Much of the work on the subject of decision making fails to state whether 

the model should be interpreted as a static or as a dynamic-stationary one. The 

static interpretation is most frequent. Recently, however, particularly since 

the appearance of Samuelson •i4 famous “revealed preference” theory, the 

dynamic-stationary interpretation has become more common. For this 

reason Samuelson's theory will be discussed in detail. 

10.3. Revealed Preferences 

To understand the theory of revealed preference it is helpful to consider the 

problems connected with the empirical determination of the preference ordering. 

We may learn the preferences of the decision-maker by asking him outright 

whether he prefers a± to a2 or whether he is indifferent between the two alter¬ 

natives. By methodically asking him about pairs of alternatives we may state 

the preferences of the decision-maker and may even establish whether or not 

his preference ordering is conistent, that is, whether or not he has violated the 

transitivity requirement, (e.g. preferred to a2 and a2 to a3 but preferred a3 

to <7i). 

Direct questioning may be replaced by more indirect methods, such as 

psychological experimentation. In a game or experiment the decision-maker is 

faced with decision problems and his choices indicate his preferences. 

However instructive these investigations may be, they are not completely 

convincing. The hypothetical situation outlined for the decision-maker is 

unrealistic. The answer to a hypothetical question may differ from actual 

behavior under the given conditions. This is the reason that Samuelson propos¬ 

ed a model based on the actual decisions of the decision-makers, on the prefer¬ 

ences revealed in their behavior. 

Although the dynamic interpretation is generally not stressed in formulations 

of the theory or in comments on it, we consider it worthy of special emphasis. 

Its importance lies in the fact that it does not examine simultaneous preference 

statements made in answer to hypothetical questions, but rather, considers a 

series of decisions a* (A), a*(t2), a*(t3), . . . actually made over time. Therefore, 

the Samuelson theory will always be interpreted dynamically. 

Reviewing the theory, using Samuelson’s approach, we will deal first with 

the consumer’s decision. This method can, however, be extended to decisions 

in general. 

Let us denote the vector consisting of the quantities bought by the consumer 

in period t by x(t). Set ci. is the non-negative portion of the JLK vector-space 

4 See: Samuelson [214], and Uzawa [263]. 

10 KORNAI: Anti-Equilibrium 
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of AT components: d = {x\ x£j2k, x ^ 0}. (This is an indicator vector of K 

components.) In Figure 10.2, for the sake of simplicity, a vector of two com¬ 

ponents is shown. On the horizontal axis the purchases of the first product, 

and on the vertical axis those of the second product, are shown. 

Product No. 2 

Figure 10.2 

Revealed preferences 

The prices of the products in period t will be denoted by p(t) and the income 

of the consumer in period t by r(t). 
Accordingly, the set of implementable programs, B(t), can be determined 

as follows : 
(Bit) = \x(t).p(t)x(t) ^ r(t)} C cA. (10.3) 

Let us assume that prices and income differ in two consecutive periods. 

In the first period, given the preveiling prices and incomes, the set of implemen¬ 

table consumption programs was (3(1), which is represented in Figure 10.2 by 

the taller triangle. In the second period, with the new prices and incomes, the 

set of implementable programs was (3(2), represented by the shorter triangle 

in the figure. 

Let us consider four kinds of decisions, represented by the points X\, x2, x3 

and.r4. All four programs are efficient; they lie on the boundary of the sets(3(f), 

i.e. on the budget lines.? 
Case a): Consistent decisions. Let us assume that the consumer chose xi 

in period one and x2 in period two. In period one both alternatives were avail- 

5 In this summary only the axiom of so-called “strong revealed preference” is 
reviewed. 
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able: x\{fiB(\), X2£(3(l). Program X\ does not dominate program x2 since the 

first yields more of product two, but less of product one than the latter. If he 

decided on xi nevertheless, he has revealed that jci >- x2. His subsequent deci¬ 

sion in favor of x2 does not contradict his observed preference for xx since xx 

is no longer available in period two; x\^(B(2). In this case the decision-maker 

has acted consistently. 

Case b): Non-comparable decisions. Let us assume that in period one the 

consumer chose xx and in period two he selected X4. In this case we know no¬ 

thing about his preferences. In the first period the alternative X4 was not ava- 

lable, while, in the second period, the alternative x2 was unavailable; 

These two decisions are therefore not comparable. 

Case c): Inconsistent decisions. Let us assume that the decision-maker chose 

x3 in period 1 and x2 in period 2. Both alternatives were available in both peri¬ 

ods.: x3£(2?(1), x303(2), x2^(B{ 1), x2£(B(2). If he reveals first that x3 >- x2 

and second that x3 -< x2, his preferences are inconsistent. 

This analysis applies not only to consumers’ decisions but to decisions in 

general. The three cases of consistent, non-comparable and inconsistent deci¬ 

sions can be clearly distinguished not only in the special case where refers 

to consumption possibilities but in every case in which (B(t) is a convex set. 

It has been theoretically demonstrated that as long as the decision-maker 

acts consistently (in the sense described under c) above), his behavior can be 

described by a convex preference ordering, P, or its equivalent, a concave 

utility function, U(a) both of which are constant over time. 

On the basis of what has been said, the requirement traditionally referred to 

as the “strong axiom of revealed preference” may be formulated as follows: 

Definition 10.3. The requirement of consistent decision-making: 

Let a\(fiH(t\) and afifiB(t1) in period t\. The decision-maker who chooses ax, 

i.e. a*(t\) = a1, has revealed his preference: ax >- a2. Let us assume that in 

some period, t2, a2^(B{t2). In the case of a consistent decision he can choose a2y 

that is a*(t2) = a2, only if a^Qfit^. 

The requirement of consistent behavior is not violated if the decisions made 

in different periods are incomparable, that is, in case b). The requirement is, 

however, violated in case c). 

The attribute “rational” has been employed by the advocates of the GE school 

in too narrow a sense. They use it to characterize those decision-makers who 

always “optimize”, that is, who always choose the alternative a^(B(t), which 

maximizes the utility function, U(a). In the case of a dynamic interpretation, 

this is equivalent to calling decision-makers “rational” only when they never 

violate the requirement of consistent behaviour as defined in 10.3. 

In the vernacular, the attribute “rational” is used more broadly to character¬ 

ize behaviour which will be termed “clever behaviour” in Section 11.8. There- 

10* 
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fore, to avoid any conceptual confusion, in the following discussion I will always 

use the word “consistent” which has a narrower meaning (in the sense of 

Definition 10.3) even in cases when the GE school would use the words 

“rational” or “optimal”. 

10.4, Recurring versus Non-Recurring and Comparable versus 

Non-Comparable Decisions 

In connection with the static and dynamic interpretations of the preference 

ordering model it is necessary to classify decisions according to their patterns 

of recurrence. 

Definition 10.4. If, in the same indicator space ct£, the same decision-maker 

(individual or organization) makes the series of recurring decisions 

. . ., a*(tQ), (Q> 1, a*(t\)^cA, . . ., a*(tQ)£d), more than once, this 

constitutes a series of decisions. Non-recurring decisions will be 

called single decisions. 

In the class of recurring decisions, we distinguish two sub-classes according 

to whether or not elements in the series of decisions are comparable. For 

example, in poorer countries even wealthy people buy a car only once every 

five or ten years. In five or ten years, however, the assortment of cars changes. 

If a decision is made in 1960, the available models are mainly those of 1957, 

1958 and 1959; future models, from the sixties are obviously unavailable. 

Hower, when choosing in 1970, models from the fifties are no longer offered 

(at least as new cars). Accordingly, the sets of implementable decisions 

(3(1960) and (2(1970) have almost no intersection. 

In contrast, the housewife, over shorter periods, say in the course of one or 

two years, is faced mainly with comparable, recurring decision alternatives with 

respect to food purchasing; she must decide in what proportions to include 

vegetables, fruit, meat, and so forth, in the family diet. We will disregard the 

seasonal changes which affect the available alternative^ and preferences. 

We will now present some general definitions. 

Definition 10.5. Let us call comparable a decision d*(tt), a member of 

a series of decisions, if it can be compared from the standpoint of consistency 

with at least one additional member, a*(tfi, of the series of decisions, that is, 

3j, 1 ^ Q, j i 

a* (0) €$('/) 0 <B(.tj). 

(10.4) 

(10.5) 

Let us call evaluable a series of decisions, every member of which is 
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comparable. Let us call non-evaluable, a series of decisions which 

includes non-comparable members.6 

The substance of our definition is simple. A series of decisions is called 

evaluable if it can be determined whether or not individual decisions were or 

were not consistent in the sense of “revealed preference” theory as described 

in Definition 10.3. If consistency or lack thereof cannot be established, the 

series of decisions is non-evaluable. 

Consumers decisions obviously constitute a series of evaluable decisions 

(where consistency can also be empirically checked) if price changes are more 

frequent than changes in tastes. 

For the purpose of practical empirical investigation a looser definition is 

sufficient; it is only necessary for a series of decisions to be “quasi-evaluable”. 

This condition holds if most of the decisions are comparable. 

10.5. Deterministic Decision versus Uncertainty 

Decisions may also be classified according to whether or not they are made 

under uncertainty. Most models are of a deterministic character. A known set of 

alternatives, ot, is given; similarly, (3(0, the set of implementable alternatives 

is also known with certainty. There is a given preference ordering P over set 

d, according to which the decision-maker is capable of unequivocally stating 

whether aj >- a2, or ax -< a2 or a\ ~ a2; (a^d, a2£_c£). If, in addition, strict 

convexity holds with respect to both the set of implementable alternatives 

and the preference ordering, then only one decision, a*(t), is possible. 

Non-deterministic models may be classified in many ways. 

The term “decision under uncertainty” has been reserved for the case where 

utility depends not only on the decision but also on external conditions inde¬ 

pendent of the decision-maker, on the state of “nature”. The utility function 

has the form U(a,0) where© signifies the state of nature. The decision-maker 

6 The pairs of concepts introduced by Definitions 10.4 and 10.5 may remind readers 
of the pair of concepts defined under 9.2, namely, the “standard” and “non-standard, 
fundamental” decisions. There is some overlap between them, but they do not complete¬ 
ly coincide. In Definition 9.2 the basis of distinction is whether the decision algorithm 

is simple or complex. Here, however, the distinction has formal characteristics connect¬ 
ed with the sets of alternatives d and (B(t). At any rate, there are certainly some rela¬ 
tions between the different pairs of concepts: The evaluable series of decisions, that 
is, the recurring and comparable decisions, belong to the sphere of standard decisions. 
The converse is not always true, there may be standard decisions which, owing to the 
strong stipulations of Definition 10.5, cannot be evaluated. 

It is always true that fundamental decisions are either single or non-recurring, or, 
if recurring, non-comparable. 
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knows the possible values of0, he also knows the value of the function U{a,0) 

for all possible values of 0. (“Pay-ofl function.”) But he has no information 

about the probabilities of the various values of 0/ 

The decision-maker has more information if, although he has no know¬ 

ledge of the actual value of 0, he knows the probability distribution of 0. 

This is the type of problem usually described with the aid of various stochastic 

programming models.7 8 

Both families of models described are similar, however, insofar as it is 

not the preferences of the decision-maker which are uncertain but rather his 

knowledge of external circumstances. 

10.6. Descriptive-Explanatory versus Normative Theory 

The theory of preference orderings may be interpreted in two ways from the 

standpoint of scientific significance. 

It can be regarded as a descriptive real-science theory. This means that 

the decision-makers actually behave as hypothesized by the preference ordering 

models. That is, from the set of alternatives (3(t) they always choose the alter¬ 

native a* which maximizes the utility function, U{a). Thus, in the case of a 

dynamic interpretation their series of decisions satisfy the consistency require¬ 

ment 10.3. If the theory is viewed this way, the key question to be asked by the 

critic is whether or not the theory is confirmed by experience. 

The preference ordering model may also be viewed as a normative theory. 

In this case, there are two questions which are basic to a critique of the theory. 

The first question to ask is whether the theory is mathematically-logically correct 

within the framework of its own assumptions? This may be immediately an¬ 

swered in the affirmative; the theory needs no revision in this regard. The 

second question is, whether the theory is usable? It is proposed that, on the 

basis of the model, the decision-makers should attempt to maximize their 

utility functions; they should optimize; they should fie consistent. The key 

question then is whether or not this is good advice? Is the decision-maker 

wise to follow this advice? 

In economic literature both the real-science and the normative-theoretical 

interpretations can be encountered. Although the normative interpretation 

is more common, many authors consider the preference ordering model to be 

7 The starting point is the classical work on the theory of games by von Neumann 

and Morgenstern [192]. From the vast literature on the problem we mention the works 
by Savage [218], and Milnor [180], A comprehensive survey may be found in the works 
by Arrow [9], and Luce-Raiffa [154]. 

8 See e.g. Headley [85], Chapter 5. 
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a good, at least an approximately acceptable, model of the behaviour of indi¬ 

viduals and economic organizations, that is, an adequate descriptive, explana¬ 

tory real-science theory. 

10.7. Fields of Application: The Consumer, the Firm, the Government 

The concept of utility function was first used to describe the behaviour of the 

consumer. Its scope of application, however, has been considerably broadened. 

In present-day literature, the actual behaviour of the following organizations is 

typically assumed to be characterized by complete preference ordering: 

The consumer, the households. Here the conception is still, almost exclusively, 

that the consumer maximizes his utility function.9 

The capitalist productive firm. Though opinion is divided, many authors still 

assume that the behaviour of a productive firm may be described by a utility 

function. Opinion differs, to a great extent, about the nature of this utility 

function. According to some, including the Walras-Arrow-Debreu equi¬ 

librium model theorists, the utility function of the firm is the profit function.10 

The behaviour of the firm is characterized by its striving to maximize profits. 

According to other economists it is more correct to speak about the desire 

of the firm to maximize its sales.11 

Recently there has been much talk about the division between owners and 

managers in the capitalist firm. The consequence of this division is supposedly 

that the managers maximize their own utility functions.12 

The socialist productive firm. Several authors have made attempts at describing 

the behaviour of the socialist firm starting from the assumption that the firm 

makes its decisions on the basis of complete preference ordering. 

But even these studies interpret the utility function of the firm in different 

ways. The differences are associated with the particular socialist country or 

period under consideration. 

For example, under conditions of directive regulation and strong centraliza¬ 

tion it is assumed that the socialist firm maximizes its output.13 

In an article written in co-authorship with T. Liptak in 1962, the author 

assumed that after the introduction of profit-sharing, firms would maximize 

9 See Houthakker's article [96]. It is in this manner that the general theory of equi¬ 
librium also models the behaviour of the consumer, as we have stressed in our list 
of basic assumptions. See basic assumption No. 8. 

10 See basic assumption No. 7 of the GE theory. 
11 This view is presented in Baumol's book [26]. 
12 See the study by Williamson [275]. 
13 See Fortes [205], 
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either profits or profits per income.14 In the discussions about the reform of the 

Hungarian economic administration some articles assumed that, after the 

reform, firms would maximize either profits or the profit-share falling to work¬ 

ers.15 

Ward wishes to characterize the special system of incentives of Yugoslav 

firms by the maximization of personal income per worker.16 

The planner, the government. Some authors use the same system of concepts 

to describe the behaviour of the government, or the planning office or planning 

collective functioning on behalf of the government, in both capitalist and 

socialist countries. In many works the decision-makers or planners of the 

country are assumed to possess a preference ordering. 

The existence of a utility function or preference ordering seems completely 

self-evident to a large number of economists. They find it almost impossible 

to conceive of a model describing the economy or some sub-system of it in 

which the decision-makers do not possess utility functions. This, indeed, is 

necessary for the model to be “well-clad”, just as a necktie is an essential 

compliment to a suit of clothes. 

A 

14 See Kornai-Liplak [135]. 
13 See, e.g. the studies by E. Megyeri [176] and [177], 
16 See Ward [271], 



11. PREFERENCE, UTILITY FUNCTION, RATIONALITY: 
A CRITIQUE1 

The group of theories revieved in Chapter 10 may be classified according to 

several criteria: 

—Is the model static or dynamic? 

—If the model is dynamic, does it examine comparable or non-comparable 

decisions? 

—Does the model allow for uncertainty or disregard it? 

-—Is the theory descriptive or normative? 

—What institution—the consumer, the firm or the government—is the model 

meant to describe? 

This critique endeavours to consider these theories from the standpoint of 

each criterion listed above. This is a complicated task; therefore, to facilitate 

the survey, in Table 11.1, the logical framework of the critique has been summar¬ 

ized. A study of Table 11.1 either before or after reading this chapter should 

facilitate understanding of this rather complicated analysis. 

11.1. On the Static, Descriptive Interpretation 

Let us consider first the static interpretation of the theory. Can it be used as a 

descriptive-explanatory real-science theory? 

In my opinion, the theory is obviously true under this interpretation but it is 

empty, tautological. The theory reduces to the statement that in period t the 

decision-maker chooses what he prefers. Had he not preferred the choice actu¬ 

ally made he would have chosen something else. This is a statement which 

cannot be refuted, but which contains no information. Regardless of the 

decision made by the decision-maker at a given time, one can always say 

that he chose the alternative which maximized his own utility function. 

The task is to explain why he chose precisely this alternative rather than 

another one. This task cannot, however, be solved if the model is interpreted 

in a static sense. 

1 In my critique I have used the works of H. Simon [236], [237] and [238]. I have 
also found some inspiration in the studies of R. Hoch [90], and [91], mainly in his 
critical remarks on the changes over time in the set of alternatives and preference 
ordering, as well as in the "maximizing” behaviour of the decision-makers. 

133 
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There is nothing more that can be said about the static, descriptive inter¬ 

pretation of the model; in the next sections we will deal with the dynamic, de- 

scnptive interpretation. 

11.2. Consistency of the Comparable Decisions 

Let us consider first the class of evaluable decision series. Recall that (see 

Definition 10.4) a series is evaluable if the elements of the series are compar¬ 

able and, with the aid of empirical investigation, it may be stated whether or 

not they satisfy the (strong) axiom of revealed preference, that is, whether or 

not they are consistent. 

Employing Definition 10.5 as a starting point, our analysis can be safely 

extended to quasi-evaluable series of decisions in which most, but not all, 

decisions are comparable with at least one other element in the series. 

We must ask first whether or not many decisions are, in fact, comparable 

decisions? Are there really many evaluable (or quasi-evaluable) series of 

deicisons? 

Statement 11.1. Only a fraction, neither a negligible nor an overwhelmingly 

large fraction, of decisions can be considered elements of some evaluable series 

of decisions. 

Confirmation of this statement would be a substantial research task, but one 

which should eventually be performed. Here, only an indirect argument in 

support of this statement will be offered. Every empirical investigation concern¬ 

ed with the consistency of decision-makers has focused on essentially the same 

type of decisions, namely, frequently recurring consumers’ decisions. Koo 

analysed food choices, Thurstone, the choice of outer garments, and Benson, 

choice in a restaurant.2 To my knowledge no consistency analysis has been 

performed in the context of firms or government agencies. 

To characterize the consistency of comparable decisions we introduce the 

following terminology: 

Definition 11.1. The decision-maker is steadily consistent if, in a 

long, evaluable series of decisions he never violates the consistency require¬ 

ment defined in 10.3. The decision-maker is steadily inconsistent 

if, in a long, evaluable series of decisions he violates the requirement of con¬ 

sistency in the majority of cases. The decision-maker is restrictedly 

consistent if, in a long, evaluable series of decisions he violates the 

requirement of consistency only occasionally. 

2 See Koo [122], Thurstone [254], and Benson [31]; a comprehensive survey is given 
by Arrow [12]. 
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Statement 11.2. In evaluable series of decisions, the decision-makers are 

generally restrictedly consistent. 

The statement should be proven or refuted with empirical evidence. The 

few empirical works available, and the investigations mentioned above, in 

particular, seem to support the validity of Statement 11.2. 

Let us review in detail the study of Koo. Koo processed the food purchase 

data of American households using a large and representative sample of obser¬ 

vations. 

It is not necessary to discuss in detail the mathematical and statistical aspects 

of the analysis. What is interesting is that from Koo’s data, an indicator, called 

the degree of consistency and denoted by y, may be calculated.3 The indicator 

may assume any value between zero and one, 0 3= y 1. If a household is 

steadily consistent, then y = 1; if it is steadily inconsistent, then y = 0.5; if, 

however, it is restrictedly consistent, then 0.5 < y < 1. 

The numerical results of the Koo investigation may be summarized as 

follows: 

0.93 per cent of the households are steadily consistent (y = 1). 

1.87 per cent of the households are steadily inconsistent (y < 0.5). 

86.4 per cent of the households, an overwhelming majority, are restrictedly 

consistent (0.6 < y < 0.8). The average value of y was 0.72 for the complete 

sample. 

Koo’s investigation supports Statement 11.2, but the statement is also con¬ 

firmed by our everyday experience. Most people are not totally consistent but 

neither are they completely inconsistent. This is why it is incorrect to make 

the real-science assertion that decision-makers are steadily consistent. We 

cannot accept, even as a “first approximation”, the assumption that the degree 

of consistency is 1, since the Koo study shows that it is not even approximately 

unity but rather, about half-way between 0.5 and 1. 

Later in this chapter I shall endeavour to explain why y is smaller than 1, 

that is, why decision-makers are only restrictedly consistent. Here we simply 

note this phenomenon. A 

3 The author arranges the aggregated and adequately transformed data of the 
observations in a special square matrix. The order of the complete matrix is 13; within 
it, the order of the greatest consistent sub-matrix can be established by households. 
This shows a dispersion between 4 and 13. The y indicator I have used is the order 
of the greatest consistent sub-matrix as established by Koo and divided by 13, the 
order of the complete matrix. 

If the empirical investigation and its mathematical processing is carried out with 
a method deviating from that of Koo, the measure of consistency, which should bear 
some relationship to the y indicator here used, must be, of course, defined in some 
other way. 
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11.3. Changes in the External Conditions of the Decision 

Let us now turn our attention to the non-evaluable series of decisions as well 

as the non-recurring, single decisions. 

In connection with this class of decisions, the following questions must be 

raised: 

What factors are responsible for producing a change in set <2(r), the set of 

implementable alternatives, over time? When does (B(t) change at so fast a 

rate that the recurrent decisions fail to constitute an evaluable series? 

What factors produce changes in the preference ordering, P(t), over time?4 

Can we speak about a preference ordering, Pit). that does not change, that is, 

that remains constant over time? 

We may state at the outset that the changes in (B(t) and P(t) are closely 

interrelated and mutually effect each other over time. Therefore, in what follows 

the two processes, which can be separated only in the abstract, will not, as a 

rule, be sharply distinguished. 

We shall consider only the deterministic case, at first; the problem of uncer¬ 

tainty will be introduced later. The changes over time in (3(r) and P(t) are 

explained by three major groups of factors: 

Group 1: changes is in the external circumstances which are independent 

of the decision-maker. 

Group 2: changes in the relative position of the decision-maker in comparison 

with his surroundings. 

Group 3: other factors influencing preferences. 

In the first group of factors, changes in external circumstances, the most 

important one is technical progress. Much more will be said about this in 

Part III of this book; we will discuss it here only in connection with the theory 

of preference ordering. 

By technical progress one means the continuous change over time in products 

and services turned out by the economic system as well as the development 

of alternative procedures and technologies in production, consumption, turn¬ 

over and in the information and control processes. 

From time to time, and in recent times especially, innovations of revolution¬ 

ary importance involving new products and new processes have appeared. 

Think only of some of the achievements of recent years: penicillin, atomic 

energy, plastics, supersonic aircraft, TV, and electronic computers. 

4 Here and in the following paragraphs we assume that a preference ordering P(t) 
exists, since it is simpler here to debate the theory within its own conceptual framework. 
Later we will explain why it is better to use a model where the existence of P(t) is not 
assumed. 
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In addition to the great “revolutionary” changes, millions of tiny changes 

also take place. There were motorcars and bathrooms thirty years ago, but the 

car and bathroom of today are quite different from those of former times. 

It would be desirable to develop quantitative measures of the continuous 

changes in production and consumption. (This is no trifling matter since 

“qualitative change” must be measured in terms of quantity. The problem will 

be considered later.) At this point it is, however, sufficient to state the generally 

acknowledged empirical fact that the process of technical progress does exist 

and, though the rate of change depends on the special characteristics of the 

economic system, it proceeds rapidly everywhere. 

As a Greek philosopher once wrote: “You cannot step twice into the same 

river.” This can be said about many things, but it characterizes well the situa¬ 

tion of the economic decision-maker; due to the incessant flow of new products 

and processes he almost never faces the same problem of choice twice. 

Let us first consider the household. What was said above relates mainly to 

the purchase of durable consumer goods; the longer the lifetime of the article 

the less likely it is that the decision will be evaluable. Namely, by the time it 

is necessary to replace a durable consumer good, simply repurchasing the same 

article is rarely a possibility; the choice has to be made from new alternatives. 

The original car, refrigerator, TV set, washing machine, simply cannot be 

replaced, supply has been completely transformed. 

But the set IB(t), of realistic offered alternatives frequently changes drastically 

even in the case of recurring decisions. In a household, preferences concerning 

“beef or pork” will not change; this choice, therefore, belongs to an evaluable 

series of decisions. But, with the progress of the canning and deep-freezing 

industries, the problem of choice among fresh, pre-cooked or ready-made 

food does change. 

The situation is similar in the case of the productive firm; the available 

alternatives are continuously modified by technical progress. But even the 

activity of specialized control organizations is influenced by the process of 

technical change. Let us recall, for example, the effect of the telephone, Xerox¬ 

copying, Telex-connection, bureau machines, punch-card data processing and 

electronic computers on the information and control processes. 

The daily material purchases of a firm also belong to the class of comparable 

decisions. But the situation is quite different in the case of major investments 

(which are rather rare for the firm). During the time which typically elapses 

between two major investment decisions, the set of actually offered technologi¬ 

cal alternatives changes radically in most fields, particularly in rapidly techni¬ 

cally developing areas. 

Technical progress results in changes over time not only in the set of offered, 

implementable alternatives, (2(0, but also in the preference ordering, P(t). 
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The value judgements and tastes of the decision-makers are not independent 

of the available alternatives, that is, in the final analysis, of technical progress. 

Let us sum up the lessons to be derived from the above: 

Statement 11.3. The faster the rate of technical progress, the greater the number 

of regularly recurring decisions that come into the category of non-evaluable 

series of decisions and the faster the modification over time of the set of implement- 

able alternatives and the preference ordering. 

In connection with the discussion of technical progress, an additional remark 

must be made on Definitions 8.4 and 8.5, pertaining to the set, d, of possible 

alternatives and the set, ®(r), of implementable alternatives. In the case of 

producers’ and consumers’ decisions we assume that the setd, which is inde¬ 

pendent of time, includes all technological alternatives that have arisen through¬ 

out the course of some long historical period. Set (B(t), however, comprises 

only those alternatives which are actually available to the decision-maker 

given the level of technology existing in period t. If, for example, the decisions 

on aircraft-purchases of the airlines are examined, set d may comprise all 

kinds of aircraft which were commercially available through the whole history 

of air transport. In contrast, the set® (1969) includes only the types produced 

in the sixties; older types are, in reality, unavailable. 

We have interpreted the sets d and (B(t) in this sense up to now, but it 

is useful to emphasize this distinction in this context. 

Of all the changes in the environment of consumers and producers, households 

and firms, technical progress is one of the few factors which displays unequivocal 

tendencies. But this is not the only relevant external factor. The changes in the 

implementable set of alternatives, ®(r), depends for example, on the internation¬ 

al situation of the country (whether it is at peace or war), on the general econo¬ 

mic situation (whether there is a boom or a recession, whether growth is rapid 

or slow) and so on. 

11.4. Changes in the Relative Position of the Decision-Maker 

Now we turn to the second group of factors responsible for the changes over 

time in the set of implementable alternatives, ®(f), and in the preference 

ordering, P(t). 

Firts let us consider the household. Figure 11.1 A shows the food consump¬ 

tion of a poor family. Their diet consists primarily of simple foodstuffs; they 

purchas e luxury foods only on exceptional occasions. This situation is shown 

Figure ll.IA by the point u*. 

If we asked the members of the family what they would eat if they had much 

more money, they would list the luxury foodstuffs which they cannot afford 
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in their impoverished condition—caviar, salmon, choice meat and cake with 

cream. Thus, if the income line shitted from the position indicated by the 

broken line, the new choice would correspond to the point a,-,. 

But let us assume the family acutally grows rich. The new situation is illus¬ 

trated in Figure 11.IB. The members of the family soon become satiated with 

the luxury foodstuffs which they desired, with the caviar and the cream 

If they then consume at a* they consume more luxury food than when they 

were poor but much less than they believed they would when they were dream¬ 

ing of being millionaires. 

Figure 11. IB 

Assumed preferences Actual preferences 

The point of the example is simply this: We may question the decision-maker 

to determine his ordering over the entire set A of possible decision alternatives. 

However, statements about the set {A — (C3)r) the alternatives which cannot be 

implemented by the decision-maker, are not reliable in reality. The preference 

ordering can only really be interpreted over the implementable set which 

depends on the personal situation of the decision-maker.5 

The preferences of the consumer are affected not only by changes in his 

income but also by changes in his status, his place on the scale of social prestige, 

his family position, his domicile and other factors influencing his relative posi¬ 

tion. 

Statement 11.4. The consumer possesses no constant preference ordering over 

the entire set A of possible decision alternatives. His preferences depend crucially 

on the actual set of decision alternatives which are implementable, given his 

circumstances, including his position in society. 

5 Though differently worded, the study by Hoch [90] and [91] called attention to this 
idea. 
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It is also a shortcoming of the preference ordering theory that it fails to 

recognize the conceptual distinction introduced in Definitions 8.5 and 8.7. 

In those definitions, a distinction is made between the set of implementable 

alternatives, (Bit), and the set of alternatives acceptable to the decision-maker, 

<7)it) considering his self-interest, motives, and expectations. Consideration of 

the relative position of the decision-maker in society leads to a recognition of 

those constraints which, in our own terminology, describe the set 

Although we have used the consumer, the household, for the purpose of 

illustration, this analysis is also relevant to the firm. The preferences of the 

firm (as to the choice of trading partners, or productive technology) are depen¬ 

dent on the “surroundings” in which current decisions are made. If the relative 

position of the firm changes substantially (e.g., it expands or contracts), its 

preferences will also change. 

11.5. Other Effects Influencing the Preferences 

There are numerous other factors which produce changes in the preference 

ordering. Pit) over time. Although these are related to the factors discussed 

under 11.3 and 11.4, they still deserve a separate treatment. 

A) The effect of “public opinion". Value judgements, preferences, and tastes 

are widely influenced by informations flowing in the economic system, by what 

is regarded by the decision-maker as “the general value judgement of society” 

or “public opinion". The decision-maker’s knowledge of public opinion comes 

mainly through the media of mass communication (the press, TV), through 

advertisements, through education and dissemination of scientific knowledge, 

through social contacts. It is through these means that people are “manipulated”. 

Value judgements are frequently formed by imitation. Individual consumers 

are affected by fashion. They identify with definite “reference-groups”; for 

example, many people from various social strata imitate the consumption 

standards of a social group higher than their own.6 Similarly, firms frequently 

model their behaviour after that of the “leader”. 

B) Changes of personnel in the organizations. Up to now, we have used 

the term “decision-maker” as though its meaning were self-evident. In fact, 

the decisions are made by organizations and the individuals participating in the 

decision-making are changing. 

This is even true for households, although the personal composition of the 

household, the family, may be constant over a relatively long time. But changes 

® On this subject see the study of Duesenberry [55]. This study also presents empirical 
material worthy of attention. The author supports the idea that preferences move 
autonomously over time as a function of various social factors. 

11 KORNAI: Anti-Equilibrium 
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in personnel are a regular aspect of the life of productive firms, offices and 

control organizations. If the composition of the decision-making unit changes, 

the ranking of alternatives may change solely on this account. 

C) Power shifts within the institutions. In Chapter 7 we dealt in detail with 

the internal conflicts of institutions composed of several organizations especially 

in the case of productive firms. Survival of the institution is based on the fact 

that, given the existing power structure, compromises emerge. The complex 

behaviour, and the preferences manifest in the decisions, all reflect the internal 

power relations of the moment. If, these power relations shift, however, the pre¬ 

ferences and value judgements may also be modified. If, for example, the 

technical development section gains additional power, the spirit of innovation 

may gain the upper hand in the firm; the firm may try harder to introduce new 

technologies and new products. 

It seems necessary to mention some additional factors as well. These include 

the experience gained in the implementation of earlier decisions, the correction 

of mistakes, and so on. This will be discussed, however, in the next paragraph 

since the treatment of these factors is closely connected with the problem of 

uncertainty. 

11.6. Uncertainty 

In examining the relationship between uncertainty and decision-making, ffie 

GE school focuses its attention on the following questions: 

Suppose that in a given situation the consequences of the decision depend 

not only on the actual choice but also on unpredictable events of the external 

world. How would one rationally make a decision in such a situation? 

Although, as suggested by the formulation of the problem, this branch of 

theory has been imbued mainly with a normative significance, it is frequently 

suggested as a descriptive-explanatory theory as well. Thus, some authors 

allege that a majority of decisions may well be described\with the aid of stochas¬ 

tic utility functions. The utility achievable by the decision-maker depends not 

only on the decision but also on the state of nature; the role of the latter may 

be expressed by the probability distributions of the random variables describing 

the possible outcomes. The decision-maker maximizes the expected value of 

the stochastic utility function. 

I do not wish to argue about whether or not the above may be accepted as 

a real-science theory. In Statements 11.3-11.4, I challenged the existence of a 

preference ordering that remains constant over time for a broad class of deci¬ 

sions. Already several arguements have suggested the impossibility of demons¬ 

trating empirically the existence of preference orderings. If these doubts are 
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justified in general, for any kind of utility function, they are certainly applicable 

to the special, stochastic variants. In characteristic fashion, empirical tests of 

the “hypothesis of expected utility maximization” have been undertaken only 

in connection with a very special set of decision problems—those associated 

with betting and games. Here, indeed, we are concerned with uncertainties 

where the decision-maker can consciously estimate the probability of success. 

Ignoring for the moment the literature on the problem, which employs a 

highly sophisticated apparatus, let us provide some simple answers to simple 

questions. Consider the following simple question; “What does the decision¬ 

maker do in an uncertain situation?” The answers are simple enough. He 

hesitates. If he is clever he tries systematically to experiment in recurring 

decisions and to learn from his previous experiences. If he is even cleverer, 

he gathers information prior to each decision to lessen the uncertainty.7 

Let us consider each simple answer in turn. 

1. Hesitation. Most decision-makers have no definite, unequivocal preferences. 

And since, in a given situation, many alternatives are available, it is rather 

coincidental that they choose one alternative rather than some other one, 

similar to the accepted one. 

Most decision-makers are inclined to hesitate. This is particularly true if 

their desires are contradictory and conflicting, as is often the case. For example, 

the decision-maker might like to settle his pressing debts from a given income 

but, at the same time, he might also like to make new investments in order to 

expand. It may happen that in the case of internal conflicts of motives a 

rather stable compromise develops which is acted upon over a fairly long 

time period. It is frequently the case, however, that, in internal conflicts, one 

of the motives completely dominates the decision. The preferences and jud¬ 

gements as to the importance of the various motives may change cyclically.8 

If the decision-maker hesitates, this indicates that a whole group of alterna¬ 

tives is equally acceptable to him and it is immaterial which of them will be 

realized. The actual choice is a matter of chance. 

All of this could be described with the formal apparatus of the non-strictly 

7 “As a matter of fact, uncertainty is nothing but a lack of information, while infor¬ 
mation is nothing but the lessening of uncertainty (negative uncertainty). Therefore 
uncertainty and information mean the same thing, actually, viewed from different 
sides, they differ only in signs”—writes Alfred Renyi who, with a mathematician’s 
perspective, points out the same characteristics of uncertainty which are emphasized 
in the present discussion. See [209], p. 277. 

8 Here and in Section 8.4 we have mentioned that decision depends not only on the 
established taste of the decision-maker, on his a priori preferences, but also on chance. 
This should not be confused with be stochastic utility function mentioned in this sec¬ 
tion. Here it is the utility attainable with the given decision, that is, the consequence of 
the decision which depends on chance. 

ll* 
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convex or, rather, non-convex preference orderings. Examples are shown in 

Figures 11.2A and B. In Fig. A the indifference curve is piecewise linear 

(convex but not strictly convex). In this case, every convex linear combination 

of aj and a* is equally acceptable to the decision-maker. In Fig. B an expressly 

non-convex indifference curve is illustrated; all of the tangencies with the 

income line are equally acceptable to the decision-maker (av a2, a3, u4). 

Non strictly convex 
indifference curve curve 

Figure 11.2 A Figure 11.2B 

Non strictly convex indifference curve Non-convex indifference curve 

But the formal apparatus of a non-convex preference ordering is rather 

inconvenient; in addition, it does not incorporate what has been said about 

uncertainty or about the random character of the decision process. The decision 

model described in Chapter 8 is more relevant here. The value judgements, 

motives, expectations of the decision-maker delimit the set of alternatives 

which are acceptable to him. Then, within this set, the actual decision is selected 

at random, according to some probability distribution.9 

Whether more or less hesitation on the part of most decision-makers is 

formalized in this or some other manner, one thing is certain: the model of a 

* In relation to the strictly convex preference ordering I wish to mention a further 
consideration: 

Let us assume that the decision-maker values ay (e.g. travel abroad) and a2 (e.g. 
refurnishing his flat) equally ax ~ a2. If the indifference curves are strictly convex (see 
Fig. 10.1B) any convex combination of a1 and a2 e.g. a shorter trip and the refurnish¬ 
ing of half the flat) is more desirable for the decision-maker than only the first or the 
second orig inal alternative. Why ? There is not a single economic argument that would 
support his choice 
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deterministic, strictly convex10 preference ordering, P, that is constant over 

time contradicts reality, because most decisions are actually somewhat random. 

2. Learning. One of the major tools which the decision-maker can use to 

diminish uncertainty is learning, through analysis of earlier experiences. This 

results in a gradual improvement in the series of decisions. 

In terms of the conceptual framework of the preference ordering theory, 

this means a successive correction of P(t), a gradual reordering of value judge¬ 

ments. 

Let us take a simple example. A consumer may repeatedly choose between 

two kinds of canned goods. He always chooses brand “V”, in spite of the fact 

that it is worse and more expensive than brand “W”. According to the theory 

of “revealed preference” he is to be praised; he has revealed that he prefers 

“V”. His choice is completely consistent. Since he never tries brand “W” he is 

never guilty of the deadly sin of violating the antisymmetry commandment. 

But most consumers are not so “consistent” (or rather hard-headed). Most 

people experiment; they buy “V” once, then “W”, and decide from their own 

experience which brand to stick with. This, again, may involve shifts in the 

preference ordering. 

3. Collecting information. The decision-maker need not, of course^ learn 

only from his earlier experiences. In each and every decision process he can 

attempt to collect information in order to lessen uncertainty. 

The decision-maker does not know exactly the set of implementable alterna¬ 

tives, but only, as was pointed out in Definition 8.6, the set of alternatives 

deemed implementable <2?(t). The two may differ from each other. On the one 

hand, the decision-maker is unable to survey all really available alternatives: 

(B(t) — <3(t) ^ 0. On the other hand, he believes that certain alternatives are 

implementable when this is not the case in reality: — 0. 

Thus, the key problem of decision-making under uncertainty is not what 

should the decision be given the uncertainty, but rather the relation between 

decision and the flow of information: what should the decision-maker do in order 

to lessen uncertainty? As has been emphasized in Chapters 8 and 9, the decision 

process is a learning process. In standard decisions little, but in fundamental 

ones, great intellectual and material inputs are expended on searching for new 

alternatives and on forecasting in the consequences of decisions. In the course 

of information collection, the value judgements related to the alternatives may 

also be modified. 

10 The optimality required by the GE school is stronger than the requirement of 
efficiency. An optimal decision is efficient, but the converse is not true. For example, 
with a given, strictly concave utility function over a strictly convex set of alternatives 
there is only a single optimal decision, while every point of the hyper-surface delimiting 
the set is efficient; that is, there are an infinite number of efficient points. 
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Let us sum up the major point made in connection with uncertainty: 

Statement 11.5. The uncertainty which attaches to the sequences of decisions 

results in more or less hesitation on the part of the majority of decision-makers. 

The decision-makers attempt to lessen uncertainty by learning and collecting 

information. This results in frequent shifts in preference orderings over time. 

11.7. Superfluous Link in the Explanation of Decisions 

In Sections 11.1 — 11.6 I dealt with the descriptive-explanatory, real-science 

interpretation of the theory of preference ordering. Let us sum up what has been 

said thus far. 

The preference ordering model has two main components: the preference 

ordering P, over the set of decision alternatives, cf, which is independent of 

time and a series of sets of actually implementable alternatives (B(t)d of over 

which the decisions are comparable. 

Actually, the majority of decisions cannot be forced into the preference 

ordering model. We have listed many factors which cause both (B(t) and P(t) 

to change rapidly over time relative to large numbers of decisions. 

These factors explain the phenomenon described in Section 11.2; even in 

the case of a really comparable series of deicisions we find only restricted 

consistency, (0.5 < y < 1). This is not because decision-makers are generally 

stupid or frequently make mistakes but rather, because many of them hesitate 

in the presence of uncertainty and modify their preferences in the light of earlier 

experiences. In addition because of technical progress, and changes in the politi¬ 

cal and economic situation, the relative social position of the decision maker, 

public opinion and fashion, and power relations within the organization, the 

preferences themselves undergo frequent changes: (cf. Sections 11.3—11.6). 

These factors explain why preferences occasionally deviate from the require¬ 

ment of consistency with respect to a fixed preference ordering. 

Statement 11.6. The existence of a fixed preference ordering, P, on the set of 

decision alternatives, <A, cannot be regarded as proven for many decisions. 

Statement 11.6 does not contradict the idea that the decision-maker may have 

a partial (and, in addition, only stoachastic) preference ordering, which may 

prevail for longer or shorter periods. This is a much weaker assumption than the 

assumption of a complete, deterministic and constant preference ordering. 

The logical structure of the problem can be surveyed as follows. 

Let us call explanatory factors and denote by q(t), q(t— 1), q(t — 2), ... the 

effects influencing the decision which were expounded in detail in Sections 

11.3-11.6. 
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In the spirit of the preference ordering model, we have to learn and describe 

the following indirect function: 

a*(t)=f[P(t)(q(t),(q(t-\),q(t-2), ...)]. (11.1A) 

or schematically 

explanatory factors preference ordering -»- decision. (11.1B) 

Let us trace this chain, consisting or three links, from the standpoint of 

observation. We may observe explanatory factors at one end of the chain and 

actual decisions at the other end. But we know very little about the middle term 

of the chain. We always know the actual single decision a*(t) and the fact that 

it has been preferred to other implementable decision alternatives. Therefore, 

we do not consider it worth while to devote much time to investigating the 

function P(t) in a given period t, since it will change in the following period and 

since, in any case, we can learn very little about it. 

The essential task is to know the relation between q(t), a(t — 1), q(t — 2), .. ., 

the explanatory factors, and the decision a*(t). What is the characteristic form 

of this relation? How can one describe its regularities over time? 

In other words, we simply drop the intermediate term from (11.IB) and 

on tent ourselves with a direct function: 

a(t) = f(q(t), q(t— 1), q(t- 2), .. .). (11.2A) 

That is, schematically: 

explanatory factors -+■ decision. (11.2B) 

The relation (11.2) is the same as that which was described in Chapter 4, 

the stochastic response function of the unit. It is simply the relation between 

input, internal state and output, which characterizes the functioning of orga¬ 

nizations. The preference ordering of the decision-maker (if it exists at all) 

remains within the “black box”, that is, the behaviour of the decision-maker, 

the economic organization, is affected by the inputs stored in the memory 

and those received in the course of decision preparation. 

In the final analysis, I propose the stochastic causal model defined in 4.12, 

describing and explaining the behaviour of decision-makers, thereby eliminat¬ 

ing the whole framework of utility functions and preference orderings. 

The presence of the P(t) link in the explanatory relation would be immaterial 

if its inclusion did not make the problem more complicated. Unfortunately it 

does. It is as if an Alpine climber put heavy stones into his knapsack before 

embarking on his trek to the summit. 

The description of the operational rules of economic systems is an immensely 

difficult task. And we, the mathematical economists, have voluntarily made it 

more difficult for ourselves. We always formulate our problem as one involving 



148 PREFERENCE, UTILITY: A CRITIQUE 

determination of extreme-values, as a problem in optimization. However, 

once we have subjected ourselves to this restriction, we become the prisoners 

of our own mathematical apparatus. We are also compelled to put up with 

other onerous restrictions: the convexity of the set of alternatives, the elimi¬ 

nation of increasing returns, and so on. 

If we grant that these efforts are superfluous, we can eliminate the convention 

of describing the operation of every economic system in terms of units which 

optimize; if we simply drop the ballast of the preference ordering model, we 

can formalize the laws of motion, the rules of behaviour of economic systems 

with greater freedom. 

11.8. The Norms of Clever Behaviour 

Having summarized and concluded our discussion of the descriptive-explanatory 

interpretation of the preference ordering model, let us turn now to its normative 

interpretation. As in the preceding paragraphs we are dealing, for the time 

being, only with the lower level decision-makers, that is with the households 

and firms. 

For decades the GE school has extolled the virtues of “rational” behaviour; 

it is disposed to grant this distinction exclusively to those who A) maximize 

their utility function or, its equivalent in the case of a dynamic interpretation, 

and who B) are fully consistent in the sense of Definition 11.1. Such an inter¬ 

pretation of rationality is, however, rather narrow and sometimes even mislea¬ 

ding. 

Criterion A: It is empty advice to recommend that the decision-maker maxi¬ 

mize his utility function. It reminds me of a popular saying in Budapest: 

“If you want my opinion, you should do as you please.” 

Criterion B: The requirement of complete consistency translated into every 

day language, suggests that the decision-maker should be true to himself, 

to his own earlier preferences. There are many situation^ when this is sensible, 

or, at least morally noble. There are, however, situations —and these occur 

rather frequently—when this is foolish advice. By no means can it be considered 

a basic principle of rationality. On the contrary, common sense most frequently 

demands that we modify our preferences over time. 

Since, for the mathematical economist, the word “rationality”, has too many 

connections, I will use the word “cleverness” instead. 

When does the decision-maker behave in a clever way? 

1. In the realm of standard decisions: he should not rely entirely on routine; 

from time to time (though not too frequently) he should revise his rules of thumb, 

his simple decision algorithms. For example, the housewife, even if she has 
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grown accustomed to a standard brand, to a shopping market, or to some 

routimzed distribution of her household outlays, should occasionally revise her 

buying habits. This is even more necessary in the case of standard decisions 

established in a firm. In the language of GE theory, it is occasionally necessary 

for the decision-maker to revise and modify his preference ordering. 

2. In the case of recurring decisions, the clever decision-maker analyses his 

earlier experiences, he learns. He systematically tries different decisions in order 

to obtain adequate experience for comparison. The housewife experiments 

with different brands and gradually develops her preferences for some of them. 

The material purchasing agent of a firm tries various sources of materials at 

different times and compares them. 

3. A clever decision-maker will not spare intellectual efforts and material 

inputs in gathering information when preparing an important fundamental 

decision and for the better organization of the flow of information. He will try 

to learn as much as possible about the set of implementable alternatives, (3(0, 

and reduce the discrepancies between the explored set ^3(0, and the implemen¬ 

table set (3(0- 

4. He will choose, as far as possible, an efficient alternative. If alternative 

“I” is in no respect worse than alternative “II”, but is more favourable in some 

respect, he will obviously choose the former. 

5. He will attempt to know his own mind; he will try to sort out his fre¬ 

quently contradictory wishes and motives. 

The above list of criteria of clever behaviour are, in fact, platitudes. But they 

are commonplace precisely because they are trivially true. The norms listed in 

points 1-5, and other similar ones, constitute the normative system of “clever 

behaviour”, but not the rationality and consistency requirements set forth by 

the GE school. The normative requirements of the GE school coincide with 

the normative system reviewed above in point 4; they do not include require¬ 

ments 1, 2, 3 and 5 at all.11 

The decision models created in the workshops of the GE school may indeed 

be proposed to the decision-maker; this is not incompatible with the above 

statement.12 The mathematical programming models can, for instance, be used 

to advantage in the preparation of production, technological, inventory, invest¬ 

ment, and other decisions of the firm. 

Of course, not even the most skilfully constructed system of constraints for 

a programming model is capable of describing (3(0, the set of implementable 

alternatives, nor does its objective function express U(a), the utility function of 

111 have already indicated this in Section 2.3. 
121 have presented this idea in greater detail in my book on mathematical planning 

[128], particularly in Chapter 27. 
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the decision-maker. Were it able to do so, a single calculation carried out 

with an electronic computer would hand us down the “optimal” decision. 

Rather, (B(t) is not known precisely and U(a) does not exist at all. In mathe¬ 

matical programming techniques we do not perform a single calculation but a 

series of calculations. This constitutes, however, nothing more than a contri¬ 

bution to the preparation of the decision, to the cognitive process preceding the 

decision. 

We have no exact a priori knowledge about (2(0, the set of implementable 

alternatives. In the course of constructing the model, through data collection 

and economic analysis following the individual calculations in the series, we 

expand our knowledge about what can be done. (See point 3 of the normative 

system of a “clever behaviour”.) 

The system of constraints of a programming model usually express not only 

the real possibilities of implementability, that is, the limits of the set B(t), but 

also the limits of acceptability, that is, of the set (D(t). This is the case when some 

constraint of the programming model requires that a definite level of profits 

should be attained, places a limit on credit availability, or requires that a mini¬ 

mum quantity be sold. The various expectations, interests and motives may also 

be stated in the form of an objective function instead of as constraints. Given a 

whole series of alternative combinations of constraints and objective functions 

we may “feel out” how the various expectations and interests can be reconciled 

with the possibilities offered by the real sphere. 

Accordingly, we change the various objective functions in the series of cal¬ 

culations. The point in using an objective function at all is to select an efficient 

alternative which dominates the non-efficient programs. (See point 4 of the 

normative system of “clever behaviour”.) By alternating the objective functions 

we wish to assist the process of internal cognition. (See point 5 of the normative 

system of clever behaviour.) Thus the decision maker will see more clearly his 

own desires and interests which, like the set (2(t), he does not know exactly 

a priori, before beginning the preparation of the decision. 

The sober operation researchers and mathematical planners all over the 

world who evaluate their research tools modestly and calmly, are aiming at 

this and nothing more. They wish to aid the decision-maker (who is obviously 

not strictly “rational” in the sense of the preference ordering model) to make 

more clever decisions by enlarging his knowledge of the possibilities and the 

consequences of his decisions. 

I believe that for the purposes of advising, the ex ante use of conditional 

extreme value calculations, the use of models applying the mathematical tech¬ 

niques of “optimization”, is in no way logically contradictory to the fact that I 

discard the same models as an ex post description and explanation of real 

economic behaviour. 
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11.9. Government Decisions 

In the section above I have illustrated the statements only with the decisions 
of lower level organizations (the household and the firm). Now, as a recapitu¬ 

lation, we will again survey some major ideas of the chapter, but this time, 
from the point of view of government decisions. 

Let us examine the activity of the government of a socialist economy (e.g. 

the Hungarian economy), including the council of ministers and the main 
government offices controlling this economy. 

/ believe that Statement 11.6 is completely relevant in this case; the largest 
number of government decisions cannot be characterized by saying that the 

decision-makers act on the basis of a fixed preference ordering P. 

Let us consider in turn the arguments contained in Sections 11.2-11.6. 

There exist many comparable decisions in government work. Included in 

this category are the routine price fixing activities of the central price office 
or the authorization of major import transactions. It would require empirical 

investigation to determine whether or not these evaluable series of decisions 
satisfy the requirement of steady consistency. On the basis of my impressions 

I have some doubts about this. I believe that they, too, qualify rather as re- 

strictedly consistent series of decisions. 
But even this cannot be stated about the really essential decisions. 

Statement 11.7. The really essential decisions, those deeply affecting the fate 
of the whole economic system belong to the class of single decisions, or recurring 

but non-comparable ones. Therefore, they cannot be described adequately by the 

model of preference ordering. 
Certainly the comprehensive reform which came into effect in Hungary on 

January 1st, 1968 is an example of this; the general price adjustments carried 

out in the socialist countries every three or four years and the periodical accept¬ 

ance of the five-year plans are also decisions of this type. 

Let us consider five-year planning. 

1. Obviously, the set (B(t) of implementable alternatives essentially changes 

between five year plans. The government had to choose from completely differ¬ 

ent sets of alternatives in 1949, 1954, . . . and in 1969, before accepting a final 

version of the five-year plan. The product-mix of the country’s production is 

always different, technology has advanced, the qualifications of the labour 

force have changed, and so on. 

2. In addition to the economic decision alternatives in the narrower sense, 

over the course of five years, drastic changes have also taken place in the inter¬ 

national situation, in the world market situation, in the internal political situa¬ 

tion. 
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3. The relative position in the world of the decision-makers-—in our example, 

Hungary in relation to other countries—also changes. 

4. Government decisions are also affected both by domestic and international 

“public opinion”. Here too, we may find “reference groups” whose behaviour 

is imitated, at least to some extent. These include the countries with whom the 

state in question is in political alliance. On the other hand, irrespective of 

political sympathies and antipathies, the economic patterns developed in the 

economically more advanced countries are generally followed by the more 

backward ones. 

5. Although the fundamental political structure, the major institutions of the 

socialist countries, remain essentially unchanged for fairly long periods of time, 

the members of the institutions change. The changes in personnel are both 

consequences and causes of political changes. 

6. If it is true of any field, it is certainly true of politics that every prevailing 

trend is built upon a compromise among the interests of various groups. In 

the case of a stable government, the compromise expresses lasting power 

relations. But there may also be shifts in power relations and in this case the 

compromise will be modified. 

7. There may have been governments over the course of history which 

neither learned nor forgot. But governments generally do learn; they learn 

from their historical experience and they modify their policies accordingly. 

The Hungarian government, for example, has learned a great deal from the 

mistakes of the first five-year plan which was launched in the late forties. 

In the above seven points I have followed the line of reasoning presented 

earlier in the chapter. Some phenomena have been described only in the briefest 

fashions, but a more complete exposition would necessitate a separate volume. 

Perhaps even these short references will suffice to show that in the case of 

fundamental decisions the behaviour of a government controlling an entire 

country cannot be described with the aid of a fixed preference ordering. The 

more dynamic the country and the more frequent are radical political changes, 

the less possible it is to speak about the constancy of a preference ordering over 

time. 

At the same time, what was said in Section 11.8 about lower-level decisions, 

holds also for high-level ones, namely, that the mathematical models based on 

the calculation of conditional extreme values, on “optimization”, should be 

used to increase the “cleverness” of government decisions. They may contribute 

to the cognition process involved in preparing fundamental decisions. The series 

of calculations performed with the aid of the models may help the government 

to obtain a better survey of alternative actions and clarify its own intentions 

and desires as well as the possibility of their realization. It is in this spirit that 
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we use mathematical programming, “optimizing”, models in Hungary in pre¬ 

paring government decisions.12 

Finally, let me add a concluding remark on the normative application of the 

preference ordering model. 

One of the basic ideas of the GE school is that the economic system should be 

constructed in such a way that production, the utilization of resources, is 

adapted to the needs of the consumer. Production should serve man and not 

the opposite. This is a beautiful, humanistic idea, the importance of which 

cannot be stressed sufficiently. It would be a grave error if, in the course of 

criticizing the GE school, this significant idea were forgotten. It is, however, 

my conviction that this idea is not identical to the requirement that every 

consumer should find the consumption program which maximizes his utility 

function. The utility maximizing condition is neither a necessary, nor sufficient 

condition for allocating resources in a way that serves human needs. 

This idea will be pursued in greater detail in Part III of this book. 



12. ASPIRATION LEVEL, INTENSITY 

12.1. Notion of the Aspiration Level 

In Chapters 10 and 11 we have presented a critique of the preference ordering 

model. Now, let us return to the theme abandoned at the end of Chapter 9 and 

continue investigating the decision processes of an organization, applying our 

own conceptual framework. 

We shall deal exclusively with those decision processes in which the “aspira¬ 

tion level”—to be defined later—has a role. Thus, our discussion does not 

embrace all decisions but only one class (which is, itself, broad enough). 

We shall restrict the scope of our discussion to recurring decisions (see 

Definition 10.4) and we shall treat the case of a single elementary decision 

process solving a single decision problem p, within an organization. For the 

sake of simplicity we drop subscript p indicating the particular decision problem 

at hand. 

Each decision alternative is described by an indicator vector of K components. 

These vectors are elements of set cd, a subset of the J2.K linear space of K di¬ 

mensions. 

To ease interpretation of the indicator vectors we introduce the following 

convention; indicators having the character of a result, return, are assigned 

a positive sign and those having the character of expenditure, outlay, a negative 

one. Accordingly, an increase in the value of an indicator will be judged as a 

favourable development.1 

In Figure 12.1 we present some relations which will be expounded below. 

To simplify the presentation, let us assume that K = 1, that is, we have only 

one indicator. Our discussion holds, however, for the case of K > 1. The ho¬ 

rizontal axis shows time, the ordinal number of the peliod. The vertical axis 

shows the value of the indicator. 

Consider the following decision problem. A productive firm is about to 

introduce a new product. One important indicator is the number of units that 

will be sold in the first year. 

1 Choice of the signs, strictly taken, implies a partial preference ordering. The 
decision-maker is not expected to have a complete preference ordering considering all 
indicators characteristic of the alternatives. But if there exist two alternatives which 
differ only with respect to a single indicator, he must be able to tell which he considers 
to be more favourable—that is the alternative in which this single indicator takes a 
bigger value or where it takes a smaller one. 
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Actually, the firm faces a series of similar decisions recurring at regular inter¬ 

vals. First there is a decision related to the introduction of the first new product; 
a second decision involves a second new product, and so on. 

Let us first look at decision 1. The decision preparation process begins at 

time and ends at time ?1? the time at which the decision is made. The decision 

initiates a real action-—in our example the beginning of sale of the new pro¬ 
duct. 

Quantity- 
sold 

120,000 

100,000■ 

a aspiration level 
T 
i 
i u> result 
i T 
i a* decision 1 

' 

1 
1 
1 
I 

T 
I 
l 
I 
i 
I 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

L 

l 
i 
i 
i 
i 

1 

1 
1 
1 
1 
1 

—1-—t- 
ii ti 

/v 

ti+T, 

_ 

Preparation of Observation of 
1st decision decision imple¬ 

mentation 

Figure 12.1 

Aspiration, decision, result 

h 

Preparation 
of 2nd decision 

Implementation of the real action decided upon is an observable process. 
Let us denote by Tf the number of periods after the decision is made when 

information is available about its fulfilment. In our example this might be one 

year. 
Definition 12.1. The information concerning the real action started by decision 

a* is the result. The result is an indicator vector of K components, available 

to the decision-maker, Jj. periods after the decision. It will be denoted by: 

co £ cA. 
In our Figures* equal 100,000units; co equals 110,000 units, indicating the 

plan has been overfulfilled. 
Preparation of the second decision in the same series begins after the result 
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of the first decision is available, that is *2 ?i+7i- Thus, the previous result 

can be taken into account when preparing the present decision. This case is 

shown also in the figure.2 

The elementary decision process begins with a first formulation of intentions 

or wishes. Decision a*, appearing at the end of the process (time ?i) is preceded 

by the aspiration level a. 

In our example, the firm begins to plan the introduction of a new product 

one-half year before the final decision. At that time the technical development 

department and the sales department submit their first ideas. On the basis of 

earlier experiences and their knowledge about the absorbing capacity of the 

market they suggest that they will be able to sell 120,000 units of the new 

product annually. This first figure is the aspiration level, shown in Figure 12.1 

at time t\. 

We shall define the notion of aspiration level in two stages. (The preliminary 

character of the following definition is indicated by a prime after the serial 

number.) 

Definition 12.2'. The aspiration level is an indicator vector; it is 

an element of the set of possible decision alternatives; a £ ct. 

It arises at the beginning of the elementary decision process taking place 

over period [r, 7] and expresses the decision-maker’s first ideas about the deci¬ 

sion to be taken at the end of the process. 

The notion of aspiration level must not be confused with that of an objective 

function or utility function. For example, let us consider a group of high- 

jumpers. The common “objective function” of each of them is to jump as high 

as possible. However, the aspiration level does not express only the direction 

of the effort (“as high as possible”), but a level to be attained which can be 

represented by a real number. Its value depends on the endowments of the 

decision-maker. A secondary-school student preparing for the school-cham¬ 

pionship may aspire to attain 170 cm; the prospective participant in the Olympic 

games might aspire to attain 220 cm. 

Let us return to the example of the productive firm'. The aspiration level 

of 120,000 units expresses the wish of the decision-maker. “It would be fine 

to sell 120,000 units... ” His wish is not merely a dream; usually it expresses 

a real possibility. He reckons approximatively with the firm’s internal endow¬ 

ments; knowing that it could not produce more than 130,000 units, even if more 

could be sold. In addition, he makes efforts to account for external endow- 

2 Our assumption does not impose any special restriction. We have here a series 
of recurring decisions. If it happened that preparation of a new decision must bejpn 
before knowing the result of the preceding decision, an observation on the result 
of the next most recent decision may be available. In this case: t% =*• + r,. The 
analysis in the following parts of the chapter can be easily re-drafted for this case. 
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ments. Perhaps it is optimistic to forecast the sale of 120,000 units. But that 

is not so absurd as a forecast for the sale of 200,000 units. 

Attainment of the aspiration level cannot be ab ovo hopeless. A forecast 

for which the decision-maker, himself, knows that the probability of attain¬ 

ment is zero cannot be considered as an aspiration level. However, a forecast 

can be considered as aspiration level if, according to the subjective forecast 

of the decision-maker, the probability of its attainment is slight, but positive. 

Thus, in forming an aspiration level, the decision-maker might be thinking: 

“If it is up to me, and circumstances are favourable, I should like to attain 

this. 

A Hungarian citizen, even if he enjoys considerable income, cannot aspire 

to buy a private aeroplane. This is an unrealistic desire. But he may aspire 

to buy a good car at some desired date. True, only every fifth person intending 

to buy a car can procure it at the date desired. This is known to all in Hungary 

who wish to buy a car. Thus, the probability of fulfilling the aspiration at a 

desired date is not too great. But it is not hopeless. If our decision-maker is 

fortunate, his aspiration may be fulfilled. 

Now we are in a position to give a complete definition. 

Definition 12.2*. The aspiration level is an indicator vector; it is 

an element of the set of possible decision alternatives3: a £ c&. It arises at the 

beginning of the elementary decision process taking place over period \u fl¬ 

it expresses the first ideas of the decision-maker about the decision to be taken 

at the end of the process and takes into account his wishes and internal expec¬ 

tations. According to the subjective estimates formulated by the decision¬ 

maker at the beginning of the elementary decision process it is not impossible 

that the event a ^ co should happen; that is, attainment of the aspiration 

level is not excluded in principle. According to the decision-maker, the internal 

conditions necessary for attainment of the aspiration level probably can be 

satisfied; if conditions are favourable, the external conditions also can be met. 

The concept of aspiration level is a broad comprehensive concept. It requires 

precise specification for practical applications. For every aspiration level we 

must specify an associated elementary decision problem or set of problems, 

a time period, anterior information and subjective probability distributions 

on which it is based, etc. We shall apply the concept of aspiration level to 

3 As a matter of fact, a more exact description of the psychology of decision-making 
could be produced by considering the aspiration level as a subset—with more than a 
single element—of the set of possible alternatives. Namely, at the beginning of the 
decision process the aspiration level appears less “sharply”. However, for the sake 
of simplicity, we shall disregard this and define the aspiration level as a single element 

of set d. 

12 KORNAI: Anti-Equilibrium 
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many specific cases: national planning, buying and selling intention on the 

commodity market, investment decisions. 

The notion of “aspiration level” first appeared in the field of mathematical 

psychology.4 Later, it was adopted by sociologists and economists. The notion 

is not interpreted uniformly by all authors. Many call aspiration level what we 

have called “bounds on acceptance” in Definition 8.7. Others simply equate it 

with the optimum decision taken with a given preference ordering.5 In the 

following we shall use the notion strictly in the sense of our own Definition 12.2. 

The aspiration level is an element of the control sphere; it constitutes a class 

of information types and cannot be observed in the real sphere. Purchasing 

aspiration is not identical with actual purchasing, nor is a selling aspiration 

identical with actual selling, nor is production aspiration identical with actual 

production. The aspiration level expresses intention or wishes—the first outlines 

of some later decision. 

However, this does not mean that the aspiration level is “not palpable”—that 

it is inaccessible to empirical research. The aspiration levels appearing in the 

decision processes of a firm, government, or office generally are laid down in 

documents (e.g. first proposals, drafts, etc.).6 Additionally, interviews with 

the decision-makers can reveal their intentions or aspirations before they would 

crystallize in final decisions. 

The precise specification of the concept of aspiration level for the purpose 

of a concrete application is more or less equivalent to the exact formulation 

of the questions for the interview. As in the case of all surveys, we must provide 

a background for the questions; what are the assumptions, the subjective 

probability considerations, etc. of the interviewed person, revealing his inten¬ 

tions, aspirations? 

Finally, one more remark. When formalizing the aspiration level, we dis¬ 

regarded the uncertainty of the decision makers. Deterministic formalism is 

justified solely for the sake of simplicity; we are only at the beginning of forming 

a new conceptual apparatus. In the course of its further development we shall 

have to describe with stochastic variables the aspiration level and the other 

indices deduced therefrom. 

4 This concept has been introduced by K. Lewin. See [151]. 
® See, e.g. Siegel [230]. 
6 In Section 12.5 a detailed example is presented for the case of high-level plan 

decisions. 
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12.2. Notations of the Extensive Indices 

In the following a group ot indices will be described; comprehensively, they 

will be called “extensive indices.” The exact sense of the term extensive will 

become clear in the course of our presentation. 

In the following definitions we shall introduce symbolic notations. However, 

at present we shall not use the notation to deduce mathematical theorems in the 

framework of a formal model. Why, then, do we bother the reader with a whole 

series of symbols? The purpose of the symbolic description is twofold. Partly it 

facilitates and renders more compact the definitions of later concepts derived 

from these clarified earlier. Secondly, the symbolism renders the tasks of 

observation and measurement more unequivocal. This is most important 

since we discuss such magnitudes as have not yet been observed in standard 

economic statistics. 

In Chapters 12, 18 and 19 we shall have to deal with two types of extensive 

indices. One type comprises those indices expressed in “absolute terms''—vectors 

whose components are measured by the same unit of measurement as the com¬ 

ponents of the aspiration level and the decision. For example, if the first com¬ 

ponent of the aspiration level is expressed in tons and the second in forints, in 

this first type of extensive indices the first component also will be measured in 

tons and the second in forints. This follows from the fact that these indices re¬ 

present the difference between two indicator vectors. In forming this difference, 

the aspiration level and the decision appear as minuend or as subtrahend. 

The second type of indices includes those of “percentage” character. Here, 

the indicators are quotients and the aspiration level and the decision appear 

as dividend or divisor. 

Let us introduce the following notation convention: 

1. Let r,- = Pj — qr If r,- is the difference, ri will be the quotient: r, 

2. Let r denote the following vector: 

Pi 

Qi 

r — 

h 
?2 (12.1) 

The /-th component of r, r, is the quotient of the /-th components of vectors. 

^ ^ Pi 
p and q. The vector r, that is r, = — (/ = 1, . . n) will be denoted 

12* 

(12.2) 
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For the sake of completeness three special cases must be mentioned: 

r, = + °°, if Pi > o and <?/ = 0; 

h = - °°» if Pi < o and II o
 

(12.3) 

ri = if Pi = o and <h = 0. 

A further convention is related to the treatment of time. In the previous 

paragraph we specified precise dates associated with the aspiration level, the 

decision and the result: r, 1, and (7+7'). In further treatment we assume only 

that a*(t) has been taken sometime in period t. To this period t we also shall 

ascribe the a(t) aspiration level and the co(t) result; the former was produced 

at the beginning of the decision process, prior to making the decision in period 

t; the latter is available to the decision-maker only after the implementation 

of the decision, observation of its fulfilment, and the arrival of the report on 

the observation. These time lags are subsumed in argument t. 

Having clarified the necessary notation, we may pass to a discussion of the 

extensive indicators. 

12.3. Tension 

Definition 12.3*. Let us call tension of aspiration and denote 

by e(t) the following vector of K components: 

e{t) = a(r)—co(t) (12.4) 

Let us call degree of tension of aspiration and denote by e(r) 

the following vector of K components: 

e(t) = 
«(t) 

co(t) 
(12.5) 

Similarly, let us call tension of decision and denote by C(0 the following 

vector of K components: 

C(t) = a\t)~(o(t) (12.6) 

The degree of tension £—as a “percentage” index—can be calculated in a way 

analogous to the calculation of the degree of tension of the aspiration. 

The term “tension” as defined here is used in a similar manner as it is in 
A 

Hungary. Hungarian planners call a plan too tense if £ is greater than unity; 

the greater it is, the more tense is the plan. 

In general, the indices of tension are characteristic of the soundness of the 

decision preparing processes and of the reliability of forecasts. 
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12.4. On the Emergence of the Aspiration 

Formation of aspirations is a complex process within economic organizations. 

One of the most important components of the system of response functions in 

the control of the economic system is the aspiration function. To the present 

time the process has been observed in but few fields. Study of aspirations should 

be a common task for economists, economic sociologists, and economic 

psychologists in the future. One area in which aspirations have been considered 

carefully is the study of consumers’ buying intentions or aspirations there is a 

valuable literature here, and we shall discuss it in Part III of this book. At 

present, we shall restrict ourselves to a few remarks concerning the emergence 

of aspiration. 

In formulating his aspiration the decision-maker draws on two major sources 

of information. One is his own memory, his own past experience; a comparison 

with his earlier aspirations, decisions and their results. In the framework of the 

decision algorithm, formulation of the aspiration level takes place according to 

simple rules of thumb, some of which are based on the indices listed above. For 

example, an industrial firm may formulate the aspiration level of sales accord¬ 

ing to the growth rate attained with earlier sales. If it has succeeded frequently 

in attaining an annual rise of 15-20 per cent, the firm might letaC^j/cofV,,) = 1,2. 

If last year’s result was 100,000 units, this year’s aspiration level might be 

120.000 units. 

This formulation of the aspiration levels is a manifestation of the cognitive 

processes taking place in the organization. 

Another source of information available to the decision-maker is the study 

of the behaviour of other organizations, offering a sample to be studied or 

perhaps example to be followed. This phenomenon has been dealt with at 

length in sociology. There it is called imitation, although usually the phenomenon 

is not mechanical imitation but a more flexible pattern of behaviour. 

The aspiration levels deeply characterize the psychology of the decision¬ 

maker and ultimately affect his actual behaviour. In a dynamic organization 

ambitions are strong. However if ambitions are strong and aspirations high 

and if the organization is impotent in implementation, great tensions may 

arise. 

The preceeding theory also may be related to sub-systems composed of 

several organizations or of entire systems. 

12.5. From Aspiration to Decision 

Having made some general remarks on the emergence of aspirations, let us 

proceed from the aspiration to the decision, that is, from the beginning of an 

elementary decision process to its completion. 
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Recall that before the end of the decision process that (/(/), the set of eligible 

alternatives emerges: Cf-it) = fl (DO)- (See Definition 8.8.) < /-(/) is the result 

of the cognitive process occurring in the course of decision preparation. In one 

or more steps the decision-maker assesses what can be implemented, taking 

into account the real possibilities. (This is reflected in the shape of the set ^(t)). 

Besides, the decision-maker gradually formulates expectations and attempts 

to harmonize the internal and external expectations; in addition he must con¬ 

sider the financial conditions of normal functioning, that is, he accounts for 

the effect of the C-sphere. (These will influence the shape of the set rD0))- 
By the end of the process it may turn out that a(r) £ Q~0), that is, the aspira¬ 

tion level is eligible in setting the final decision. It may, however, also turn out 

that the aspiration level has proven to be unrealistic, owing to either R- or C- 

possibiiities: a(r) (£ < /(/). 

12.2A 12.2B 
Figure 12.2 

Aspiration level and decision 

A 
The two different situations are shown in Figure 12.2. Let us return to our 

previous example,—that of the firm planning to introduce and market a new 

product. We have two indicators; one is the quantity to be sold in the first 

year and the other, the average annual price. In our figure the set * ^(r) is limited 

from right and left by the upper and lower bounds on saleable quantity. From 

below it is limited by the minimum price, the lowest one which the various 

organizations of the firm are willing to accept. From above we see a forecast 

of the demand function; the saleable quantity can be increased only if accom¬ 

panied by price reduction. 

In part A of the figure the aspiration level aj(r) is an internal point of 

t 
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set (/(I).7 The final decision of the decision-maker coincides with the aspira¬ 

tion level: a[(t) — <X\(t). 

In part B of the figure we show the case where the aspiration level has proven 

to be unrealistic. Therefore, the decision provides for both indicators at a lower 

level: a\(t) < a2(f). 

In the course of decision-making, the aspiration level plays the role of a 

norm. When preparing a decision the decision making organization is guided 

by the following goal: “Let us try to attain the aspiration level, if possible.. . ” 

In making the decision, the decision-maker makes efforts to attain the aspiration 

level. On the other hand, this effort is conditioned. If it turns out that it is 

impossible to attain the aspiration level, the decision will deviate from it. 

For example, a Hungarian consumer might decide to buy a car of a certain 

make. This is his aspiration level. He will indeed buy the desired car if possible. 

But if he is unable to obtain it, he will decide to buy another make of similar 

quality. A firm might decide to establish in two years a new plant with imported 

machinery of a certain make. It starts gathering detailed information. Perhaps 

its plan can be carried out. But it may also happen that it will be compelled 

to modify the original ideas. Even in this case efforts will be made to set a date 

not much longer than the two years originally proposed, etc. At the time of 

the final decision, it may, of course, also turn out that an alternative can be 

found that is more favourable than the aspiration level (shorter term of delivery 

or better technology). 

The idea that efforts are made to produce a final decision near to the aspira¬ 

tion level may be formalized in the following manner: Let us recall the decision 

distribution described in Section 8.4. According to this function the decision 

is chosen at random from the elements of the set < f(t). The decision distribution 

£(36) will give the stochastic rules of this random selection. Characteristically 

a “densification” of the decision distribution can be found precisely around 

the a(r) aspiration level. 

There is no need to formalize this characteristic feature of the decision distri¬ 

bution. We refer only to the substance of the idea; there is a greater probability 

for the finally accepted decision a*(t) to take a value near to the aspiration level 

a(t) than of its taking one farther from it. This idea is illustrated in Figure 12.3, 

which can be considered as an expansion of Figure 12.2. We present here, 

however, only one of the indices—the target figure of sales. On the horizontal 

7 a purposely has been made an internal point of the set and not one on the bound¬ 

ary. It is not certain that the decision-maker will strictly “optimize”. For example, 

because of the contradictory advice given by various advisers, the general manager 

may have some doubts that the demand function is realistic. Therefore, “for the sake 

of safety”, at prices conforming to ax he may provide tor the sale of a somewhat 

smaller quantity than could be sold according to the demand function. 
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axis the lower and upper bounds on sales are clearly seen. The sales target 

now is considered as a random variable. Which value between the lower and 

upper bounds will be accepted by the decision-maker depends on change. 

The figure shows the density function of this random variable. In part A of the 

figure we see the case where the aspiration level is an element of the set of eligible 

alternatives. It can be seen that a(/) is the place of maximum (the mean) of the 

density function; the alternatives in its neighbourhood have a much greater 

chance of selection than those farther away. 

Figure 12.3 
12.3B 

Density function of decision distribution 

In part B of the figure we see the case where the aspiration level is not an ele¬ 

ment of the set of eligible alternatives. Thus, it cannot be accepted. On the 

other hand, the alternatives in its neighbourhood (that is, the higher targets) 

have a greater chance of acceptance than those which lie farther. 

Definition 12.4. Let us call the correction of aspiration and 

denote by x(t) the following vector of K components: 

x(t) = a*(t)-a(t). (12.7) 

Here we can also apply an appropriate relative index (x, degree of correction). 

With standard decisions and simple decision algorithms, the aspiration level 

and the decision will more or less coincide since the decision-maker will not 

devote greater energies to careful examination of the aspiration. With funda¬ 

mental decisions and complex decision algorithms x may substantially deviate 

from 1. 

Before proceeding any further let us introduce a new collective term already 

referred to in Section 12.2. 

Definition 12.5. Let us call the extensive indices of the decision 

process the following vectors of K components: aspiration (a), decision (a*), 

tension of aspiration (e), tension of decision (t) and correction of aspiration (x). 

The extensive indices are complemented by the corresponding percentage 

indices (also vectors with K components). 
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12.6. The Example of National Economic Planning 

To illustrate what has been said above about the aspiration level and the 

extensive indices of the decision process, let me present an example—the history 

of the work preparatory to the third five-year plan of the national economy, 

which covers the years 1966 to 1970. 

The five-year national economic plan embodies the decision of the highest 

political and economic organs. Drawing up the plan may be considered as 

the preparation of the decision. In our example the decision process began in 

1963; by June of that year the first document relating to the subject was 

completed in the Department of Long-term Planning, National Planning Office. 

For all practical purposes the decision process ended in May 1966 when the 

government’s proposals were worked out. These were then only slightly modi¬ 

fied by Parliament. The decision process took thus more than three years. 

The first documents expressed much more than the personal opinions of a 

few officials at the National Planning Office. From the beginning, experienced 

leading planners with a profound knowledge of the wishes and intentions of 

the directive organs took part in the work; they also maintained constant 

contacts with the highest political and economic authorities. Therefore, it 

is reasonable to consider the targets worked out at the start of the preparatory 

planning process as aspiration levels. A more detailed knowledge of the possi¬ 

bilities and the bounds on acceptance (i.e. the ascertainment of sets (B and tT>) 

finally led to a decision differing considerably from the starting aspiration level. 

The decision accepted in 1966 was both implementable and acceptable—in the 

belief of the heads of the National Planning Office and of the government. 

We present two tables to summarize the preparatory process.8 Table 12.1 

follows up the whole decision process. It surveys one by one the most important 

documents drawn up in the course of the process. As not every document 

contains all indices, there are several blank spaces in the table. The 1966 

government proposals are considered as 100; earlier targets are given as a 

percentage of these proposals. 

Table 12.2 presents extensive indices of decision preparation. At the present 

time these results were not yet available; instead, we have based the com¬ 

parison on the so-called expectable results for 1970 or in the case of invest¬ 

ments on those for 1966-1970, as estimated by the National Planning Office. 

Detailed analysis of the characteristics of Hungarian planning as a decision 

process lies outside the scope of the present book. This is a task for further 

research; Tables 12.1 and 12.2 have the sole purpose of illustrating the concepts 

8 The documentation was prepared for this book by PalPalinkas (National Planning 
Office). 
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Table 12.2 

Some extensive indices of the preparation of the third five-year plan 

index symbol e 

1 

C X 

Denomination of 
_the index 

Character of data^~\ 

Degree of 
tension of 
aspiration 

Degree of 
tension of 
decision 

Degree of 
correction of 

aspiration 

Production 
(national income) 
in 1970 

102.8 89.0 86.6 

Consumption 
in 1970 93.7 90.4 96.5 

Investment in 
1966-1970 

89.9 79.1 87.9 

Export to Socialist 
Markets in 1970 

101.8 92.6 90.9 

Exports to Capitalist 
Markets in 1970 

89.3 96.5 108.1 

introduced in the present chapter. Nevertheless it is worth while to point out 

some of the characteristics of the process. 

In the case of most indicators the aspirations are markedly more ambitious 

than the decisions. The aspiration usually is corrected “downwards”. This 

reflects an essential difference between current practice and that of the fifties, 

when in the course of the decision process the plans generally were “tightened”. 

At that period, Hungarian planning was characterized by overstraining and 

unrealistic ambitions. At present, it is considerably more realistic and more 

cautious—probably too cautious. In the cases of several indices, the per¬ 

formance promises to turn out more favourably not only than the decision but 

even than the aspiration. 

12,7. Intensive Indices: Introductory Examples 

Physics describes several phenomena by using extensive and intensive quantities 

together. The extensive quantities are usually physical quantities, the numerical 

value of which depends on the extension of the given material or physical system. 
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On the other hand the intensive quantity does not depend on the extension of 

the same material system. Characteristically extensive quantities in physics 

are mass, energy, volume. A characteristically intensive quantity is temperature. 

If we unite two physical systems, the mass of the united system will be the sum 

of the masses of the partial systems. If, however, the two partial systems were 

of the same temperature before the unification, their temperature will not 

change after it. For example, if we pour water into a common vessel from two 

separate bottles of one litre and of 20°C temperature each, the result will be 

2 litres of water of 20°C temperature (not 40°C). Extensive quantities are 

additive, intensive ones are not. 

Let us be content for the time being with a single extensive magnitude: the 

aspiration level. It expresses what the decision-maker would like. But it does 

not express how strongly he would like it. It indicates the intention, but does not 

express the “drive”, the “serious-mindedness”, the intensity of the intention.9 

Let us return to the example of the high-jumper. Three students of a second¬ 

ary-school prepare for the school-championship to be held in a month’s 

time. Each of them is able; all three set themselves the objective of jumping 

at least 170 cm. Thus, the aspiration level is the same for each of them. The 

first student trains himself for two hours five times a week; he has a strong 

desire to win. The second one trains for two hours twice a week; his intention 

is moderately strong. The third one hardly makes any effort to prepare for the 

competition; he relies on his natural ability. In this example the aspiration 

level of 170 cm is the extensive quantity. The subjective importance of attaining 

the level—the seriousness of intention—the “drive” is the intensive quantity 

related to it. It is the intensity attached to the aspiration level. 

The example of the high-jumpers demonstrates the fact that the intensity of 

aspiration cannot be measured directly, but only indirectly by measuring the efforts 

made in the interest of attaining the aspiration level. The aspiration level of the 

student who promotes with higher efficiency the attainment of that level is more 

intensive. Thus, the aspiration level of the first high-jumper is the more intensive, 

that of the second moderately intensive and that of the third the least intensive. 

Using the example of the high-jumpers, let us introduce the following 

notation: 

The aspiration levels <x\, a2, and <*3 all equal 170 cm. 

Let us call promoting activity the efforts made by the decision-making and 

implementing unit in order to attain the aspiration level. In our example this 

is the training. In this case, the promoting activity can be simply measured 

with a single real number, the hours spent in training. Let it be denoted by 

?i ■ z\ = 40, z2 = 16, z3 = 2. 

9 R. Hoch discusses the intensity of consumers’ needs in a similar sense [91], p. 348 
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Let us finally denote the intensity of aspiration by w, (i = 1, 2, 3). 

The volume z, of the promoting activity depends on the a, aspiration level 

and on the w, intensity; it is a monotonically increasing function of the latter. 

Let us denote this function by fi: 

zi = /((“;- w,) (12.8) 

Let us assume that function (12.9) takes the following simple form: 

Zi = a .,wf (12.9) 

Accordingly, in our example the dimension of intensity is hours/cm. Numeri¬ 

cally: w1 = 40/170 = 0.24; w-2 = 16/170 = 0.1 and w3 = 2/170 = 0.001. 

12.8. Economic Examples 

Let us turn to the economy for further examples. Part III of this book will 

frequently use the concepts of aspiration level and intensity. There, the examples 

will be taken from the sphere of purchase and sale. In this chapter let me quote 

three examples in anticipation of Part III. 

First example. In an industrial branch with many firms, two firms aspire to 

become the leading firm of the branch, from the point of view of technical 

development. Their aspirations can be described with the aid of the oci(t) and 

a2(0 aspiration vectors. The components of the vector are targets such as the 

following: when should we appear on the market with a definite new product; 

when should we introduce a new technological process; to what level should 

we raise the various technical parameters of our earlier products, and so on. 

Let us assume that the aspiration is expressed in both firms by indicator vectors 

of K components. Each applies the same type of indicator, although the numer¬ 

ical value of the indicators differs. 

Attainment of technological leadership may be promoted by several activi¬ 

ties. The volume of each such activity can be measured by a real number. 

For example: how much (money) is given to external research institutions for 

new research; how many man-hours of engineers are spent by the development 

department of the firm on the attainment of the objectives; how much time 

do the general manager and the chief engineer devote personally to these 

activities. 

Connections between two categories of the decision process also appear in 

the example. In the primary decision process the decision-maker keeps in view 

the final results of technical development, its main indicators. In the other 

category, the partial measures promoting the final result are provided for. 
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The partial measures are tools, and thus subordinated processes, to attaining 

the aspiration level. 

The firm for which attainment of the aspiration level is more important will 

make greater efforts in its interest and accept greater sacrifices. The greater 

efforts indicate a greater intensity of aspiration. 

Second example. In the case of the two firms compared in our previous 

example we have made a “cross-section” analysis. But also dynamic “time- 

series” investigations may be instructive. This time let us describe the yearly plan 

of a Hungarian firm say in 1955 and 1969. Our subject now will not be aspira¬ 

tion but rather decision: the annual plan of the firm. We may neglect now the 

facts that in 1955 the firm was legally required to make a plan and that it now 

draws up the plan on its own initiative. We may also disregard the fact that in 

1955 many indices had to be planned which no longer occur in the annual 

estimates of the firm and, conversely, that it now considers indices which it 

did not consider at the earlier time. Thus we shall consider solely those indices 

which appeared in the annual plan both in 1955 and in 1969. For example, 

we shall observe the total value of production, total value of sales, total wage 

bill of the firm, the profit rate and its volume. These are six types of indicators. 

Naturally, the extensive indicators of the firm’s aspirations have changed 

between 1955 and 1969. Thus the two plans, a* (1955) and a* (1969) may differ 

considerably. However, the nature of differences between the two situations are 

not described satisfactorily by extensive indicators alone. One of the most char¬ 

acteristic differences is, namely, that the intensive indicators belonging to the 

individual types of indicators have substantially shifted. Earlier, a greater inten¬ 

sity was associated with the indicators of production volume and wage-bill and 

a relatively slight one with the others; now the situation is reversed, a greater 

intensity accompanies profits, prime costs and sales. 

The shifts in material incentives and in motivation explain the relative shifts 

of intensity. 

In both situations there are definite promoting activities. In 1955, such 

activities were efforts for continuity of production, gdod utilization of fixed 

assets, but at the same time, also “shock-work”, neglect of maintenance, over¬ 

time, deterioration of quality. In 1969, promoting activities included increased 

thriftiness, more flexible adaptation to demand but perhaps also open or con¬ 

cealed price rises. 

Third example. Let us assume that an engineer of a firm always has been 

interested in introducing innovations. In the past he could obtain for his minor 

or major innovations at most an annual increase in income of 2000 forints. Thus 

he has made certain efforts to innovate, though not too many. 

Suppose that his situation changes. E.g. he makes a major invention, and 

caknowledgement and reward are due to him in his capacity as inventor. If his 
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innovation is really introduced, his reward may reach 200,000 forints. Thus, his 

material interest has risen a hundredfold. He will certainly make much greater 

effort to aid the success of the invention; wherever possible he will promote its 

application; he will convince, mobilize, organize, and try to remove obstacles. 

His aspiration is, as it was earlier, to introduce innovation. But now he promotes 

it with more “drive"—with an intensity many times greater than formerly. 

12.9. Definitions of Intensity 

Now, let us turn to a more general treatment. In the first approach we shall 

neglect the dynamics of the problem and accordingly, the argument t, indicating 

time, will not be used in describing variables. 

We shall examine a complex decision process of the C-unit of some organiza¬ 

tion. 

First, we consider (out of context) a single elementary decision process 

related to the solution of the primary decision problem p0. At the beginning of 

the elementary decision process the primary aspiration levela(0) £ emerges. 

(The set A(oJ is a subset of the linear space J?K(0) the space of the possible 

indicator vectors related to problem p0.) 

From the examples shown in the preceding section, in the first one technical 

development, in the second one the annual plan, and in the third one the intro¬ 

duction of innovations all qualify as primary decision problems. 

Definition 12.6. Attainment of x(0) primary aspiration level, 

and the implementation of a(°)* primary decision are aided by promoting 

activities (outputs and changes in state). The C-unit determines the 

levels of the promoting activities by solving the decision problems pi, p<i, . . ., pN. 

Solutions to the decision problems are the decisions o(r)* £ r= 1, . . ., N. 

(Set is a subset of the linear space of A'(r>dimension, the space of indicator 

vectors related to problem pr.) 

In the three examples used previously in this chapter, the promoting activities 

are the commissions given to external research institutions, the man-hours of 

engineers used in the factory [first example], the good utilization of fixed assets, 

“shock-work”, thriftiness, price-raising, etc. [second example] and the agitative 

and organizing activities of the engineer in the interest of the success of the new 

invention [third example]. 

Definition 12.7*. The subjective importance for the decision-maker of a(0) 

primary aspiration level is expressed by an intensity indicator related to the 

extensive indicator vectors mentioned: is the vector of the intensity 

of aspiration comprising A(o) components. 
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The decision regulating the promoting activities depends on the primary 

aspiration level and its intensity: 

= ^(r)(a(0), "(0)> • • •) r = 1. • • • > N (12.10) 

The function (12.10) will be called promotion function. 

The three dots in formula (12.10) after the two arguments indicate that, 

beside the aspiration level and intensity, the promoting activities may be 

influenced by other factors also. 

The three examples shown earlier in the chapter illustrate the promotion 

functions. In the second example the indicators of intensity changed as a 

consequence of the reform of economic administration, and the promotion 

functions changed accordingly. In the third example the degree of interest of 

the innovating engineer increased and so did his activity. 

The notions introduced in Definition 12.6-12.7 can be transferred to pro¬ 

cesses over time, i.e. to the more general case when we have to deal not with a 

single p0 primary problem, but with a series of repeated primary problems 

Poit-j), p0(t2)- ■ ■ taking place in the same indicator space A(o). But we do not 

deal with the formal description of the dynamic case at this point. 

The formal description of intensity presented above requires further improve¬ 

ment. We do not consider Definitions 12.6-12.7 to be entirely satisfactory. 

For instance, the following question remains open. How should the intensities 

of different organizations be compared if indicator types are identical but 

aspiration levels differ? (E.g., can some normalization be performed in such 

cases?) However, it is not the present form of the definitions, nor the formal 

language used in our discussion that is most important, but rather the general 

notion of intensity. The basic idea may be summed up as follows: 

Statement 12.1. Certain activities of economic organizations and the efficiency 

of those activities depend on two major factors: the extensive level of aspirations 

of the organization (the level to be attained) and the intensity of aspiration 

(its subjective importance). 

Ideas and concepts regarding intensity will be used in this book first in Section 

21.9. 

We hope to refine the definitions and improve formal description after we 

gain further experience in working with the concept. 

The intensity vectors cannot be directly observed. As in the case of the theory 

of “revealed preference”—which has been sharply attacked in this book only 

recently—intensity can be observed only through its revelation. This means that 

promoting activities must be observed regularly (their extent, practicability, 

and efficiency must be determined) and from the observation one must deduce, 

in an indirect way, a psychological phenomenon which is the intensity of the 

aspiration. 
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Today sufficient empirical material is not yet available. This is only natural; 

in general a relationship — at least in its broad outlines -first is formulated in a 

hypothesis and only then is there an attempt to observe the variables and para¬ 

meters playing a role in the relationship. 

primary aspiration level, and its fulfilment, the result ft)—. Similarly, the deci¬ 

sions «(r)* relating to the promoting activities and their fulfilment, the results 

co(r) are tangible quantities. 

It would not be correct to specify a priori the shape of the function (12.10). 

I his must be done on the basis of empirical observations. Obviously, their 

mathematical nature will not be uniform but will depend on the character of 

both the primary problem and the promoting activities. 

When sufficient empirical material is available, two kinds of analyses will be 

required. Cross-section analyses are needed to compare similar organizations 

in identical periods. In addition, dynamic, time-series analyses are needed to 

examine changes in the behaviour of the same organization. 

12.10. Comparison 

1. Complex motivation. Already in Statement 7.2 we have shown that the 

behaviour of institutions is characterized by complex motivation. Of course 

this is reflected also in the behaviour of organizations constituting the institu¬ 

tion as a subsystem. 

The concepts introduced in Chapters 8. 9 and 12 offer a suitable formalism 

for describing complex motivation. First: the various motives are expressed in 

the various bounds on acceptance. Second: they are expressed in the extensive 

measures of the aspiration level. And third: they are expressed by the intensity 

indicators attached to the aspiration level; in the final analysis the motives are 

expressed by the promotion processes exerted in the interest of the various 

motifs. 

Those who try —in the spirit of the GE school —to describe the behaviour of 

the organization with the apparatus of the utility function, would like to state 

hov. the decision-maker “weighs” his various motifs, objectives and interests. 

In a firm e.g. the 1st objective is to maximize short-term profits, the second, to 

maximize long-term profits, the 3rd, to raise the share of the firm in the market, 

the fourth, to attain a leading position with respect to technical development, 

the fifth, quiet and safe operation, and so on until the Mth objective. 

It seems an unnatural formalism, and one foreign to the psychology of 

decision-making, to make efforts to use a single maximand —by calculating a 

weighted average or any other mathematical form. Instead, we shall use through¬ 

out indicator vectors of many components. In the example above, the first objec- 

13 KORNAI: Anti-Equilibrium 
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tive of the firm can be described with the first component of the indicator vector, 

the second objective, with the second component, and so on. 

The decision-makers usually think in terms of absolute targets, not of relative 

preference weights. “I demand at least as much", “I want at most as much” 

(bounds on acceptance), “I should like to have as much (aspiration level) 

—these are the characteristic schemes of reasoning in the decision process. 

In addition, we may characterize the behaviour of the organizations by 

describing the efforts they are inclined to make in order to achieve the targets, 

requirements, aspiration levels. (Promoting activities of aspirations and 

decisions). 

2. Consistency. In the formalism advocated in this book we do not demand 

that the components of the aspiration level or of the decision should be in 

strict harmony with each other or with the earlier aspiration levels and decisi¬ 

ons. On the contrary, in the real operation of economic systems simultaneous 

attainment of the aspiration levels attached to the individual types of indicators 

is frequently impossible. In the course of the decision process the decision¬ 

maker moves from a unrealistic aspiration level to an implementable decision; 

and even the decision may prove to be unrealistic—one that cannot be 

implemented. 

The conceptual framework proposed here also comprehends the possibility 

that the decision-maker may not be consistent over time. Owing to various 

influences—either because external circumstances have changed or because he 

has learned from earlier experiences—the decision-maker may change the 

aspiration levels and the decisions from period to period, in doing so, he violates 

the requirement of consistency taken in the sense of Definition 10.3. 

3. Explanation of deviations. According to the GE school, all capitalist 

firms behave in an identical manner: they maximize their profit functions. 

But, without more precise knowledge about the behaviour of the firms, how can 

we explain the fact that some firms are strong and others weak; that there are 

some firms which grow rapidly and others that grow less rapidly, some of 

which may even fail. Is the difference that the one “maximizes more” and the 

other less? 

If we cannot explain the differences between the development of the firms, 

we also cannot explain one of the most important phenomena of modern 

capitalism: why does concentration take place in the economic system? The 

stereo-typed explanation (that all firms maximize profits) might perhaps be 

acceptable in a world where there are hundreds of thousands of atomistic 

homogeneous firms. But it tells us nothing about the real world where big and 

bigger firms emerge from among the mass of small firms and in many an impor¬ 

tant industry a few giant oligopolies play a dominating role. 

It is not the task of the present chapter (and not even of the book) to analyse 
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the causes of the emergence of oligopolies, concentration or, in general, differ¬ 

ences between firms. Our task is much more modest. Rather we attempt only 

to propose a new formalism capable of replacing the old formal, conceptual 

framework which today is obscuring understanding of the differences between 

firms. We propose a formalism—concepts and schemes of reasoning—that 

enables description of different forms of behaviour, and that even expressly calls 

attention to the necessity of explaining these differences. 

In our framework differences in the behaviour of tw o firms may be explain¬ 

ed by observing: 

a) the types of indicators that the firms use most in the decision and control 

process, 

b) the regularities or trends that characterize the extensive indices of their 

decision processes (aspiration, tension of aspiration and of decision). What are 

the trends of these indices, to what extent do they fluctuate around the trend, 

c) the intensity of the efforts of the firm striving after implementation of its 

aspirations). 

With the aid of language we can describe the differences between the dynamic 

and the stagnating firm, the progressive and the conservative firm, the initiat¬ 

ing and the imitating firm, the ambitious and the ambitionless firm, between 

the one which fights with a strong will for its objectives and the one which 

is satisfied with small efforts. It is our belief that such differences in the spirit 

and attitude of the firm explain to a great extent10 the differences in their 

development. 

10 Obviously, they do not offer full explanation, development or decline, success 
or failure depend also on the luck or misfortune of external circumstances. 

3’ 



13. AUTONOMOUS FUNCTIONING OF THE SYSTEM 

“It has never been so, 
that it would not have 
been somehow" 

(Common saying in Budapest) 

In the last five chapters we have dealt with the decision processess taking place 

within an organization (in fact, within their control units). To continue the 

simile used in Chapter 4, we now end after our “low flight*1 and we begin to fly 

higher. In Chapters 13-14 the combined functioning and interactions of the 

organizations within the economic system will be examined from various view¬ 

points. 

13.1. Analogy of the Living Organism 

In living organisms of higher order (particularly in man) biology distinguishes 

two classes of functions: the autonomous and the higher functions. (The termino¬ 

logy in Latin calls the first “vegetative” functions.) Let us consider the human 

organism. Autonomous functions take place almost independently of will. 

Control is exercised partly by the autonomous nervous system, which is to a 

certain extent separated from the central one. Autonomous functions are 

controlled also by chemical, hormonal processes. Here belong, among others, 

the activities of the heart, the vascular and the digestive system and the various 

processes of metabolism. Autonomous functions generally involve the simple 

self-maintenance of the organism. 

Total separation of the autonomous functions and the processes controlling 
them, is not warranted; the autonomous and higher functions and their control 

systems interact. It is well known that transitory disturbances or lasting diseases 

of the heart or the stomach may be caused by the strhe of the central nervous 

system: by tensions, shocks, psychic conflicts. Conversely, disturbances of 

autonomous functions may have repercussions on higher ones; e.g., chronic 

bodily diseases may influence mood, capacity to work, etc. However, in a nor¬ 

mal state of good health close interactions are less obvious and relative sepa¬ 
ration may be observed. 

A separation analogous to the one discussed above may be observed in the 

economic system. The “autonomous” and the “higher” functions, as well as 

the control processes of the two kinds of functions, are separated from each 

other to a certain extent both in individual organizations and in the eco»omic 

system as a whole. 

176 
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13.2. Autonomous Function—First Approach 

In the remainder of this chapter we shall try to separate the two kinds of func¬ 

tion in “pure theory". We should like to stress —and shall return to the ques¬ 

tion—that a “pure” separation is, of course, an abstraction, and the bounderies 

are arbitrarily drawn. In reality the two functions are unseparable in many 

aspects, or are at least in close interaction. 

As a first, rough approximation we may state that the major characteristics 

oj autonomous functions are uniform throughout all modern economic systems. 

It is in the higher functions that these concrete economic systems differ from each 

other. 

Let us return to the analogy of human organism. The heart, vascular, stomach 

and digestive functions of an average citizen, a great scholar and a criminal 

show identical rules of autonomous function. At the same time, these people 

differ radically with respect to intellectual capacity and moral behaviour, that 

is, in their higher functions. 

In order to point out the autonomous functions of economic systems we 

must find these functions that are essentially similar in every modern economy 

based on division of labor. 

Consider our own economic system, the Hungarian economy. Informally 

economists and specialists working in various fields of the economy often ex¬ 

press the following idea: “Our economy really must rest on strong foundations 

if it could weather all the mistakes made in economic policy —if it could func¬ 

tion continuously in spite of the distorting effects of the old mechanism, prior 

to the reform of economic administration.” 

Most of us were inclined to overestimate the actual effect of central plan 

instructions on production and management. Those adhering to the system 

of central plan instructions overestimated the favourable effect of the instruc¬ 

tions while its critics overestimated their adverse influence. However, in the 

final analysis, it only appeared that all economic activities were controlled by 

central plan instructions; in fact, many activities occurred “by themselves”, 

that is, as autonomous functions. 

A factory was given an annual plan each year and a quarterly plan each 

quarter. It produced, but not because it received plans and instructions. It 

would have produced even if it had received no instructions and on the whole 

it would have produced the same quantity as was prescribed by the plan. 

A brick-yard can produce only bricks, and roughly as many as its capacity 

allows. 

The autonomous function is rooted in simple social and socio-psychological 

facts. Consider a factory which is capable of functioning. Let us forget for the 

moment that the factory itself had to be produced —this aspect does not belong 
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to the category of autonomous functions. In a normally functioning factory 

a siren indicating the beginning of work is sounded each morning and the 

workers take their places at that time. They feel that it is natural to work, to 

prepare the product wanted in the quantity desired. Of course, there may be 

lazy workers, but the majority would feel odd if the working time passed 

without work being done. Therefore, they wait for materials and tasks. The 

material is issued by the depository, where the material purchaser sees that the 

stocks thus depleted are replaced; the foremen, engineers, and factory admin¬ 

istration assign the day’s tasks, take stock of the finished products, prepaie 

the tasks of the next days and weeks, and so on. Finally the finished products 

must be sold; they must be forwarded to the consumer, where they are needed. 

At the beginning of the chapter we quoted the common saying in Budapest: 

“It has never been so, that it would not have been somehow.” Although this 

does not sound very scientific, it is still the substance of autonomous function¬ 

ing. Autonomous function is based on the average diligence, conditioning, 

routine, identification with one's job of the people working within the system. 

Beyond that, it also relies on the fact that, as in every material system, a cer¬ 

tain inertia prevails also in economic systems. Until some force disturbs the 

system, it will repeat itself. One might lament the fact that it conserves the old, 

or one might rejoice that it promotes stability. But however one feels about it 

inertia exists and acts, and one of its effects is evident in the autonomous func¬ 

tions of the system. 

13.3. Stocks and Reserves 

In autonomous functioning stocks and reserves play a central role. Therefore, 

they will be treated separately in this section. In Part III of the book their role 

will be discussed farther. 

Stocks and reserves have many forms. 

Product stocks are deposited at each point of production, turnover or con¬ 

sumption. Product stocks accumulate with the releaser; if the product is sold 

by a retailer stocks also accumulate there, and finally they accumulate with 

the user. 

“Reserves” are unutilized parts of resources or fixed assets having a function 

similar to that of the stocks, e.g., less than fully utilized machinery or buildings, 

unemployed or partially employed labour, fallow land area, or unexploited 

natural deposits. 

Every economic system has a considerable amount of reserves and stocks. 

Stocks and reserves are not an inessential aspect of a real economy but an 

indispensable component, having at least two important functions. 
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A) One function of the stock or the reserve is to promote smooth, undisturbed 

operation of the system. 

There are reserves in every living organism, Por example the human organism 

accumulates reserves of water, sugar, fat, iron, etc. 

The economic system cannot operate with an empty, “cleared” market, 

without stocks and reserves. Stoppages, disturbances in both purchasing and 

selling, may occur and the presence of stocks diminishes the danger of rever¬ 

berating effects. In the case of a sudden expansion of production, purchasing 

may not be able to procure the necessary materials quickly enough; thus such 

expansion could not take place without stocks. For sudden expansions reserves 

of resources are needed also. 

Operations research literature includes many inventory models. It is un¬ 

fortunate, however that economic theory has become separated entirely from 

the branch of operations research dealing with stockbuilding; economic theory 

almost entirely neglects the role of stocks and reserves. Other branches of 

operations research, (e.g., its allocation models), have developed in close co¬ 

operation with economic theory. This separation is the fault not of operation 

researchers but of theoretical economists.1 

Under the preceeding section we have talked about the role of stocks and 

reserve* in promoting smooth functioning in the real sphere. Let us turn now 

to the role of stocks and reserves in the control sphere. 

B) An additional function of stocks and reserves of resources prevails in the 

control sphere: they are to operate as a singal system. 

Observation of changes in stocks, reserve resources and reserve capacities 

yields important information to the productive firm: 

With respect of output: too great stocks—production can be reduced; too 

small stocks—production can be increased. 

With respect of input: Too great stocks—purchasing can be diminished; too 

small stocks—purchasing of resources may be in¬ 

creased. 

Statement 13.1. Changes in stocks yield outstandingly important information of 

non-price character. They are signals that are most economical of information and 

they can be observed within the firm. They are extremely sensitive to momentary 

changes and analysis of their trend indicates more lasting tendencies as well. 

Passing from the producer to the consumer; the household also relies to a 

considerable extend on stock signals. If the stocks ot fat, sugar, soap, etc. sink 

i The truth of this statement is not refuted by the fact that distinguished economists 
adhering to the theory of equilibrium also dealt, even in their major works, with 
inventory models. (See, e.g.: Arrow-Karlin-Scarf [17].) This is a peculiar “personal 
union” between two separate empires, but it does not imply their integration. 
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below a critical level in a household, the housewife will care for their' being 

replenished. 

A signal system based on the observation of the movement of stocks and 

reserves is at least of equal rank with the signal systems based on prices. It is 

not certain that a firm will respond to a change in individual prices, but it will 

surely respond to changes in its own stocks. This is true both in capitalism 

and in socialism. Even in the overcentralized socialist economy the signal 

system of stock changes had a huge role. Even then it was this signal that deter¬ 

mined both the momentary actions of the firms and the steps taken by higher 

control bodies. 

It is worthwhile to return to the analogy of the living organism. Several 

processes producing certain materials necessary for the life of living beings are 

regulated according to the stocks accumulated in the organism. If the water, 

salt, sugar, and other stocks of the organism sink below definite lower levels, 

or rise above higher ones, control processes become activated that will raise 

or reduce the stocks within normal boundaries. 

Control based on the observation of own stocks and reserves belongs to the 

sphere of simple decision algorithms, in that of standard decisions. It may have 

several algorithms. Only one characteristic example is given hereunder. 

In the organization there develops a norm for stocks conforming to the 

average necessary for normal functioning. Output and purchasing are adapted 

to the norm. In the case of an output stock this may be formalized in the 

following manner: 

*i(0 - Xiit—Vi + AxiU). (13.1) 

where Ax^t) is a modification of the product output given a product output 

of 3c,■(/— 1) in an earlier period. The response function takes the following form: 

= gATi-Giit-D). (13.2) 

The decision-maker observes his actual production through period T and 

calculates the number of periods of average production to which the stock in 

the last period is equal? The fraction G^t— 1) in the formula is the stock 

divided by average production per period. Its measure is, therefore, time: e.g. 

to how many months of average production does the last actual stock corre¬ 

spond. 

The stock normative 71, has been given in the same measure. The positive 

coefficient is a correcting factor which defines the extent of modifying pro¬ 

duction. In the case of a small gt the firm will respond with relatively small 

I 
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modifications to deviations of stocks from the norm; in the case of a big^,- the 

response will be stronger. 

The formula insures that in cases exceeding the norm Ax, will be negative; 

that is, production will decline; in cases lagging behind the norm, Ax,- will be 

positive and production will grow. 

The rule relating to the purchasing of product inputs necessary for the pro¬ 

duction of the firm can be formulated in an analogous manner. 

Further research is reouired before we can describe formally actual algo¬ 

rithms based on stock signals and examine their actual influence on the func¬ 

tioning of the economic system. However, the role that this regulation can 

play in operating the economic system could be analysed theoretically with 

mathematical models. 

13.4. Delimination of Autonomous and Higher Functions 

A more intensive study of the problem probably will lead to distinguishing 

more than two categories. Modern physiology also has distinguished more than 

two stages. For the time being though, as a first approximation, let us remain 

satisfied with the present categorization. 

The autonomous and the higher functions will be differentiated by five major 

criteria. 

1. Real processes. We include here all those real processes which involve a 

simple repeating of real processes in earlier periods. In the terminology of 

Marxian political economy; simple reproduction belongs in this category. In 

the case of production, output would be set at about the earlier level, with the 

earlier technology and with a product-mix corresponding to the earlier one; 

also there would be a provision for maintenance and simple replacement of 

fixed assets. In the case of turnover, transactions would occur between the usual 

sellers and purchasers. In the case of consumption, consumption would be 

established at the accustomed level and in the accustomed pattern. 

More radical and deeper changes in real processes are not classified here 

but belong to the category of higher functions. To the latter must be grouped 

investments, major technical development, releasing of new products sub¬ 

stantially differing from earlier ones, radical changes in the volume and pattern 

of production, and also essential shifts in consumption. 

The two spheres of real process are sometimes more, sometimes less distinct. 

For example, they may be separated functionally within complex institutions, 

(within a modern industrial big firm) as has been treated in detail in Chapter 7. 

They may be distinguished in time; some organization, or a whole system, may 

stagnate on the whole over some longer period, and on such occasions the real 
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processes characteristic of autonomous functioning dominate its operation. 

Periods of stagnation may be then followed by periods of slower or quicker 

development. 

In other situations and at other times the two spheres may overlap substan¬ 

tially; in these cases, the autonomous and the higher functions are not separate 

—at least as regards real processes; they may be distinguished only in an 

abstract way.2 

2. Type of decision. Let us now turn our attention to the control processes. 

Autonomous functions are always regulated by standard decisions, by simple 

algorithms. (This notion has been clarified in Definition 9.2.) Frequently, the 

decision-makers do not even perceive that they are making a decision. For 

example, they simply repeat their earlier behaviour. The decision-maker’s mam 

source of information is his own memory. If some kind of decision process 

takes place, it is short. In these cases the decision is made on the basis of a 

simple response function, a simple decision algorithm and little information 

input is required. 

Higher functions are controlled to a considerable extent by fundamental 

decisions. These decisions are frequently preceded by a rather complicated 

response function, decision algorithm, and by longer preparation for the deci 

sion. (E.g., in firms introducing an important new product.) The same happens 

in a household. The usual purchases of food will not cause too much headache 

(autonomous function), but the buying of a family home certainly will (higher 

function). 

3. Individual motivation. In the functional organization of complex institu¬ 

tions (mainly in productive firms) those participating in the control of autono¬ 

mous functions are motivated mainly by identification with their functions. 

(See Section 7.3 on this subject.) The leaders of the production department 

want the plant’s production to be rhythmic, continuous, and free from major 

fluctuations; the material purchasing department wants to secure normal supply 

of the plant with materials; and so on. 

Division of the complex institutions into functional organizations insures 

that some of those active in the field of production and turnover specialize 

expressly in the control of autonomous functions. This explains the “psychic 

affinity” between plant engineers, foremen, etc, functioning in the most diversi¬ 

fied economic systems. They have similar problems to cope with; the identity 

of their work, their tasks, their “existence” creates similar consciousness in them. 

People controlling higher functions also are motivated by identification 

with their tasks. Here, however, other motives play a much greater role. Poli- 

: It is open to argument how to classify—from the point of view of an abstract 
separation of autonomous and higher functions—the expansion of production which 
takes place on an unchanged technical level. 



DELIMINATION OF AUTONOMOUS AND HIGHER FUNCTIONS 183 

tical and moral incentives, desire to increase social power and prestige, accu¬ 

mulation of wealth and the desire to bequeath wealth to their descendants, the 

thrill or fright ot risk-taking—all are motives that influence decision-makers in 

controlling higher functions. 

4. Characteristics of information flows. The information flow of autonomous 

functions has two major components. One of them,—the role of observing the 

own real stocks-has been described in the previous Section 13.3. The other main 

component is an immediate oral or written communication between the produc¬ 

er and the user. This aspect will be treated in detail in Part ITT of the book. 

I he information flow of autonomous functions may be characterized using 

the notions introduced in Chapters 5 and 6 as follows: 

a) The information either reflects real variables directly (e.g. report on 

stocks), or comprises at most a single transmission (e.g. direct information 

exchange between seller and purchaser). 

b) The information most characteristic of autonomous functions is of a 

non-price character. This is sufficiently obvious in the case of own stocks. “To 

how many months of production does the product stock correspond?” —‘To 

what degree do we utilize our machinery?” 

In the immediate communication between deliverer and recipient, informa¬ 

tion of price-character and non-price character is. of course, intertwined. 

Since concrete systems differ profoundly in the strength of price effects and in 

the regularities of price formation, price-type information cannot be classified 

among the characteristic features common to the autonomous functioning of all 

systems.3 However, the non-price-type information exchanges between deliverer 

and recipient to belong to this category. “I need so many pieces. . . ”—“I should 

like to get as much from the product of this quality. . . ”. This type of informa¬ 

tion flow can be found in every economic system. 

Non-price information appears in a war economy based on rationing and 

direct allocation as well as in the peace time economy relying on sale and 

purchase. It dominated all information flows between socialist productive firms 

One should question whether it is justifiable to exclude price-type information 
from the information flow of autonomous functioning. The main argument for exclud¬ 
ing them is that autonomous functions are identical in every system, but the functioning 
and effects of the price system may differ considerably from each other in various 
systems. The rigidity of delimitation may be eased if—as has been already mention¬ 
ed—the functioning of the economy is broken, into more than two stages. E.g. in the 
functioning of higher organizations, among them in that of man, we know conditional 
reflexes. On the one hand, these do not belong to the group of autonomous functions 
with the organization from the time of its birth, since they are based on conditioning 
and on habits acquired in the course of life. On the other hand, neither can they be 
ranked with higher functions controlled by deliberate decisions. Perhaps the effect 
of prices on the market also belongs to some similar intermediate category. 
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in the highly centralized, old way of controlling the economy, when the trans¬ 

action price of the product was practically immaterial for the firms. But it has a 

great role also in any capitalist economy in the relations between sellers and 

buyers. 

c) The anterior and the posterior time horizons ot information are short; 

they are approximately simultaneous with the real event. 

On the basis of what has been said, it can be stated that the structure of 

information related to autonomous functions is relatively simple. 

On the other hand, the structure of information related to higher functions is 

complex. In the order of the points above: 

a) Higher functions are frequently controlled by multi-phase information 

flows. 

b) Information of price-character plays a major role. As we have pointed out 

before, the differences in the higher functions between various concrete, econo¬ 

mic systems are found to a considerable extent in the diversities of (he price 

systems. 

c) In the control of the higher functions the time horizon is relatively great. 

Appearance of anterior information relating to a long time horizon—that is 

of planning—is one of the most important signs of a higher function. One of 

the major differences between concrete economic systems is whether they make 

plans covering a longer period, and embracing the whole of the system; whether 

the influence of the plan on the real processes of the economy is great, whether 

its methods are the same, etc. 

5. Levels of control. The control processes of autonomous functions are 

single-level; they all take place on the lower level of the system. The flow of 

information is horizontal. On the other hand, a large part of higher control 

takes place on higher levels, the flow of information is mostly vertical. 

The biological analogy again is a good one. As has been pointed out in 

Chapter 6, multi-level control prevails in the living human organism. The 

autonomous functions are controlled on the “lowest ..level”, separated from 

the higher-level, central nervous system. 

Now we may state a summary definition. 

Definition 13.1*. The autonomous functions of an economic 

system generally involve the simple repetition of real processes. They are 

controlled by standard decisions. Their motivation is based mainly on identi¬ 

fication with the function. The information structure is relatively simple; it is 

mainly single-phase and not of a price type, consisting of almost simultaneous 

information. An essential component of control is based on stock reports and 

the immediate information relayed between the deliverer and the recipient of 

the product. Control takes place exclusively on lower level; the information 

flow is horizontal. All functions of the economic system that cannot be classi- 
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tied within the scope of autonomous functions generally belong to the scope of 

higher functions. 

The specific nature of the autonomous control depends on the degree of 

development and on the technology of information and control within the 

economy. For example the organization of stock reports is different in a XIX. 

century plant and in a modern firm with computerized inventory book-keeping. 

But the features of the autonomous functions do not depend on the political 

and ownership relations of the system; these affect only the higher order 

functions. 

13.5. Major Statements: Comparison 

The models of the GE school do not distinguish the autonomous and the higher 

functions; however they deal with some details of both kinds of function, taken 

out of their context, leading to a curious mixture. 

Let us deal at this point only with static (and as well, stationary) Walrasian 

models. On the one hand, these models attempt to explain the real processes 

belonging to the scope of autonomous functions. This has been pointed out 

in previous chapters of this book. The models basically treat current production 

and consumption. They are restricted to this by the stationary character of the 

models. In the framework of their own assumptions and concepts they are 

hardly capable of explaining such phenomena as technical transformation, 

changes in the tastes of consumers, etc. 

At the same time, however, when treating the autonomous real processes, 

they do not describe the related “autonomous nervous system” controlling 

them: they do not describe the primitive control processes (e.g. the decisions 

relying on the observation of stocks, the non-price-type information flows 

accompanying the transactions, and so on). Instead, they focus attention on a 

majo': but not exclusive component of the higher control, namely, the price 

system. 

What is needed is a more detailed description of the functioning of economic 

systems. In the following some further statements are made concerning the 

distinction between autonomous and higher functions. 

Statement 13.2. A considerable part of the real and control processes of all 

economic systems are autonomous functions. 

We believe that the truth of this statement does not need much argument, 

since it already has been expounded in Sections 13.1-13.4: ll is presented here 

only as a summary. 

Statement 13.3. The autonomous functions of organizations change little over 

time. The inertia acting against changes produces the stationary character of 
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autonomous functions. This is one of the stabilizers of the functioning of economic 

systems. 

In our view, this statement is of great practical importance. Theoretical 

economists, among them the representatives of the GE school, are constantly 

looking for stabilizers of the economy. They would like to show that there 

exists a price system that alone is capable of sustaining the equilibrium of the 

economy. (Nevertheless, they can prove it only if they make very restrictive 

assumptions.) In reality, however in our view —one of the most stabilizing 

factors is the inertia dominating the functions of the economy, the natural 

inclination of functions to repeat themselves. It is the autonomous functions 

that create continuity in the functioning of organizations and entire economic 

systems. 

The reform of the economic control and management system in Hungary 

provides remarkable, indirect proof. Overnight, January 1, 1968, the system 

of plan instructions, which allegedly deeply influenced the everyday life of the 

firms, was abolished. Simultaneously, radical changes were put into effect 

concerning prices, material incentives, finances, and planning—in one word, 

involving all forms of higher control. In a few years the effects of these factors 

will grow, but, obviously, the reforms can not exert their full influence on the 

behaviour of firms and economic decision-makers immediately. 

Although neither the “old” nor the “new” had asserted itself with full vigour, 

no vacuum ensued; economic life continued to function smoothly. We think 

the explanation must be based on two facts. The first is that the autonomous 

functions of the system were continuous before and after January 1, 1968 and 

after that date, this is what made the life of the system continuous. The other 

fact is that the preparation of the reform was wise and circumspect enough not 

to interfere with autonomous functions. 

These ideas leads to the following statement: 

Statement 13.4. Although the higher and the autonomous functions are to some 

extent separated from each other, the deficiencies of the former may cause disturb¬ 

ances with the latter. 

Autonomous functions have a “self-defence”; they do not allow themselves 

to be too greatly influenced by small fluctuations of the higher control processes. 

However, should grave disturbances arise in the latter, this causes shocks in 

the autonomous functions and deflects them from their normal course. This is 

similar to the situation when a critical psychic state causes a heart attack or 

colic of the stomach. 

Such disturbance occurs in a capitalist economy in time of crises or depres¬ 

sions. The trouble begins in the spheres of investment and savings, financial 

and credit movements, and purchasing power that is, in the sphere of higher 

control. From here, however, it also spreads to autonomous functions—to 
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everyday production, turnover and consumption. Neither individuals nor 

organizations are capable of simply repeating their routine decisions and 

accustomed behaviour. 

Disturbances also occur in socialist economies. For example, in Hungary 

deficiencies of higher functions—of central government economic policy, 

of five-year economic planning—have caused disturbances in autonomous 

functions; for example, lack of materials and energy prevents firms from 

producing smoothly. 

Statement 13.4 is one-sided; it calls attention only to the negative effects 

of wrong higher functions. It must, therefore, be complemented with the 

following. 

Statement 13.5. Autonomous functions, by themselves, can secure only the 

stationarity of the system. Development of the system depends on the success of 

the higher control processess. 

In other words; the system could exist without higher functions, but it “would 

vegetate”. Expansion of the real processes, technical development, and ever 

fuller satisfaction of the material and cultural needs of society depend funda¬ 

mentally on the motivation of the decision-makers, on the price system, on 

the quality of planning, on high-level decisions, and on government economic 

policy; essentially, development depends on the quality of higher control. 



14. ADAPTATION AND SELECTION 

14.1. Adaptation and Selection in the World of Living Organisms 

In biology adaptation1 is a notion having fundamental importance. Living 

beings adapt to their environment and the changes therein. Nature is not 

merciful; if the living being does not adapt, it will perish. The individual may 

perish untimely if less than a minimum of adaptation occurs. And the species 

will become extinct if too few of the individuals adapt sufficiently. 

In the functioning of human society and, within it, in the functioning of the 

economic system, we find many phenomena which are analogous to the biolo¬ 

gical adaptation processes. Social institutions adapt to their environment. 

An industrial enterprise adapts to the resources available; if land is scarce it 

economizes on land; if labour is scarce it economizes on the latter. It also adapts 

to the wishes of the buyer. Even households adapt to the output of the producers; 

their needs will develop along with the products released by new technologies 

and everyday production. The economy of a country adapts to natural re¬ 

sources, to neighbouring countries, to the wishes of trading partners. The 

functions of economic systems change fundamentally if a war or an economic 

crisis breaks out. Such shocks also start adaptation processes. 

Selection also occurs in economic systems; organizations and even entire 

systems are born and perish. Different forms of behavior, and functional rules 

(“mutations”) arise; some of them become entrenched (“become inherited”); 

others prove to be unviable and disappear. 

Since Spencer many sociologists and economist have become aware of the 

biological analogies of socio-economic processes.2 

We do not wish to push the analogy ad absurdum. T^o “economic biology” 

or “biological economics” is necessary. We consider the biological phenomena 

only as a point of departure. Reasoning must be continued further along eco¬ 

nomic lines, analyzing special features which are characteristic of the adaptation 

taking place in economic systems. 

1 On the concept of adaptation, see Bellman s book [30]. 
2 Alchian's [4] work on the subject is remarkable. A summary survey of the literature 

treating the problem can be obtained from the work by Winter [276], 

1 188 
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14.2. Primary and Secondary Adaptation 

lwo stages of adaptation can be distinguished. Through primary adaptation 

the organization or the system of several organizations secures its mere 

existence, its survival, its preservation. With the secondary adaptation it 

strives to achieve more than mere survival, it attempts to achieve a life in 

which its aspirations, expectations, norms are fulfilled. 

Primary economic adaptation is relatively close to the notion of biological 

adaptation, the criterion of which is the preservation of the individual and the 

species. But, secondary adaptation is connected with peculiarly human, social 

phenomena which have no analogies in the world of non-human beings. 

There are many fields of economic life where secondary adaptation occurs. 

In Part III of this book we shall discuss in detail one of the special control sub¬ 

systems, the market', the control process of production and consumption, their 

mutual adaptation is a characteristic example of secondary adaptation. However, 

it would be a mistake to believe that adaptive processes take place in the economy 

exclusively through the market. For example, the ensemble of the government, 

the banking system and the industrial firms also constitute a particular sub¬ 

system within which the secondary adaptation of monetary and credit turnover 

takes place. Similarly, a secondary adaptation takes place in the planning sub¬ 

system, the planning office, the institutions, organizations engaged in planning 

mutually adapt their aspirations, expectations and decisions. 

In Chapter 13 of this book we presented a pair of concepts: “autonomous and 

higher functions.” (See Definition 13.1) Now we are going to introduce another 

pair of concepts: “primary and secondary adaptation.” These pairs of con¬ 

cepts appear to be symmetrical. Closer study reveals that they are not identical; 

we do not have mere synonyms. 

Statement 14.1. The autonomous functions of an economic system are usually 

sufficient to secure primary adaptation. 

Statement 14.2. The higher functions of an economic system are always 

necessary to secure secondary adaptation. 

Statement 14.2 is based on well known empirical facts; there is no economic 

system, sub-system or organization without higher control functions where 

secondary adaptation takes place. 

Rationalization of Statement 14.1 is more difficult. This cannot be accepted 

on the basis of direct empirical observation, since the autonomous function in 

a “pure” form is just an abstraction. In reality, it is always intertwined with 

higher functions to a smaller or greater extent. For example consider the effects 

of the price system. Even in such an extraordinary circumstance as a war 

economy under socialism—-where the higher control related to prices is very 

14 KORNAI: Anti-Equilibrium 
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much pushed to the background—other kinds of higher control, such as central, 

government directive guidance, are enforced even more strongly than is usually 

the case. However, the truth of Statement 14.1 can be proved rather in an indi¬ 

rect way, with the aid of intellectual experiments and theoretical models. 

At any rate, it is important to see that the autonomous functions of economic 

systems and, within that, of organizations—fundamentally serve primary adap¬ 

tation, securing survival. 

14.3. Adaptive Properties 

In this section without pretending to be complete, we shall discuss some prop¬ 

erties and criteria for comparison of the adaptive processes taking place in 

various organizations and systems. 

1. Reaction to slow or sudden changes in environment. There are two charac¬ 

teristic types of changes in environment: the relatively slow, gradual, “quiet” 

changes, and the sudden, dramatic, revolutionary, shock-like changes. To the 

first group belongs, for example, the increase of population; to the latter group 

belong war and natural calamities. Obviously, there are many intermediate 

cases (e.g. in technical development the slow, gradual and the sudden changes 

are intertwined). Yet it still is interesting to ask how each organization and 

system adapts to “quiet” and how to “dramatic” changes in environment? 

It is an advantageous adaptive property of the system based on central 

directive control that generally it can adapt to shock-like changes in environ¬ 

ment with success. The hierarchical structure of the system, the rapid downward 

movement of central instructions makes quick mobilization possible. Such 

mobilization was experienced in the second world war when the peaceful pro¬ 

duction of the Soviet Union had to be quickly transformed according to the 

necessities of war.3 This is evident also in Hungarian experiences (e.g. when 

quick transformation is necessary because of natural calamities). 

But even in systems which rely in normal times mainly on horizontal rela¬ 

tions, the role of vertical relations (mainly of central directive control on part 

of the government) will grow in war or at times of natural calamities. 

The adaptive properties of a highly centralized system are less favourable 

with respect of the slow, the “quiet” continuous changes in environment. 

2. Preparation, planning. A considerable part of the changes that will occur 

in environment in the future is, at least to a certain extent, foreseeable. The 

adaptive properties of the organization or the system depend on the extent to 

which it is capable of foreseeing future changes and preparing for them. This 

“ See the book by Vozn'esenski [266]. 
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depends heavily on the higher functions; autonomous functions are, by their 

nature, “blind”, they do not foresee the future. 

This adaptive property depends primarily on the level and development of 

the medium and long-term planning activity of the organization or system. 

The more reliable the plan and the more efficient its implementation, the more 

quickly and more smoothly is the organization able to adapt to foreseeable 

changes in environment. 

3. Sensitivity, thresholds of sensation. According to experiences, not every 

change in environment is followed by reaction. The organization, i.e. the system 

does not respond at all to smaller changes; but if the change exceeds certain 

limits the organization does respond—perhaps in a shock-like manner. 

Let us call threshold of sensation the limit which the change must exceed in 

order to provoke a reaction. The sensitivity of the organization is measured by 

the thresholds of sensation. 

For example, the firm does not respond to small price changes, but it does to 

big ones. The firm does not follow small technological changes, but it does 

follow radical ones, and so on. 

Depending on the character of changes and on what characterizes the sensi¬ 

tivity of the firm, the threshold of sensation may be formalized in several ways. 

A few examples follow. 

—The threshold of sensation may be an absolute measure of the change 

between the starting and the end points of a given period, (e.g. the firm will 

react if the unit price is $5 higher at the end of the quarter than at its begin¬ 

ning.) 

—The threshold of sensation may be the relative size of the change between 

the starting and the end points of the period, (e.g. the firm will react if the 

selling price rises by 2 per cent by the end of the period from the price at the 

beginning.) 

—The threshold of sensation may be a limit given for the definite integral 

of the variable as a function of time, calculated from a given date. (e.g. the 

firm will react if the cumulated amount of its additional expenses reaches 

Ft 10 million above a given level calculated from a given date.) (See Figure 14.1. 

As soon as the striped area—that is, the additional outlays calculated from a 

given starting date—has reached the critical amount of Ft 10 million, the 

firm will react.) 

There are, of course, also other possible formalizations. 

Usually a lower and an upper threshold of sensation exist simultaneously. 

For example, the production of a firm will react to price changes if the price 

falls at least by 3 per cent or rises at least by 5; movements within this interval 

will be disregarded. 

The smaller the distance between the lower and the upper thresholds of 

14 
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sensation, the smaller will be the dilference between the discrete, “jumping” 

adaptation and continuous adaptation. One of the most important adaptive 

properties of the organization or the system is the breadth of intervals between 

the lower and the upper thresholds of sensations. 

There exist processes in a living organism which continuously react to 

changes in environment (e.g. the functioning of the equilibration organ). How¬ 

ever, other processes (as e.g. the pigmentation) are initiated only when definite 

thresholds of sensation are exceeded. This is the natural self-defence of the living 

organism against superfluous shifts. The function of the thresholds of sensation 

is similar in economic systems. 

As long as the intensity of the sensation does not exceed the values of the 

threshold, the organization will repeat its earlier reactions. In this case, the main 

source of information in the control and decision process is the organization’s 

own memory. 

Statement 14.3. One of the stabilizers of economic organizations and systems 

is the circumstance that certain processes will start, or deviate from their previous 

volume, only if the change in environment has exceeded certain thresholds of 

sensation. Too narrow thresholds of sensation lead to hypersensitivity, super¬ 

fluous fluctuations and shifts; too great threshholds of sensation, however, to a 

weakening of adaptation and to rigidity. 

In this respect it is worthwhile to discuss prices. 

An economic system where—as in the GE theory—valid prices react con¬ 

tinuously to the market situation and similarly production continuously con 

forms only to prices would be characterized by hypersensitive adaptation. 
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However, real, present-day economic systems generally function in another 

way: price changes only if the change in the market situation has exceeded 

certain thresholds of sensation; also price changes affect production only 

when they exceed certain thresholds of sensation. 

In addition we find both kinds of unfavourable phenomena. In the capitalist 

economy, particularly in sectors where atomized markets still predominate, 

hypersensitivity may prevail. For example superfluous fluctuations in agricul¬ 

tural production follow in the way of fluctuations in agricultural prices. 

(Consider the frequently mentioned pig-cycle.) 

On the other hand, in the socialist economy (particularly at the times of 

exaggerated directive control) a problem of opposite nature is met not infre¬ 

quently. The socialist economy did not prove to be hypersensitive but ex¬ 

ceedingly insensitive. Only under the effect of sharp and grave signals were 

production lines changed and adapted to changing needs. In other words, the 

thresholds of sensation were too great, or the gap between lower and upper 

thresholds too wide. 

4. Reactivity. One of the most characteristic of the adaptive properties of 

organizations and systems is the relation between the change in environment 

and reaction to that change. 

Let us call reactivity index those elasticity indices where the numerator gives 

the percentage change of the reaction (change in state or output) and the deno¬ 

minator that of the change in environment (change in input). 

The reactivity index is a generalization of the notion of elasticity indices, 

well known in traditional economic theory. For example the elasticity of demand 

with respect to price is a special case of the reactivity index. With the notational 

system of our book this index of elasticity may be written: 

x/(0—Xi(t—1) 

Uj{t)—Ui(t— 1) 

»,(0 

where xf is the product input of the /-1h consumer, (that is, his consumption) 

and w, his information input (in the present case, therefore, the price of the 

products consumed). 

We can include among the reactivity indices several not treated by traditional 

economic theory because the information input is not of price character. For 

example we can use the technical parameters of some product in the course of 

development as the denominator and the sum of investments preparing the 

marketing of the product as the numerator. Or, the information input (the 

denominator) may be the expected bying intention of the buyer and the change 

in output (the numerator), the modification ot the production program. 
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How “fervent” or “slack” the reactions of an organization or system are to 

changes in environment is one of its important characteristics. The reactivity 

indicators testify to the sensitivity of the organization or the system, similarly 

to the thresholds of sensation. There are “indifferent” organizations and sys¬ 

tems which produce hardly any reaction even to strong input changes (that is, 

their reactivity indices are low) and there are “hysterical” ones which product 

forceful reactions even to small input changes. 

5. Length of the reaction time. Adaptation is a chain of four processes: 

1st process: change in environment, 

2nd process: observation, perception of change, 

3rd process: preparation of decision on an adaptive answer, 

4th process: implementation of the decision on the adaptive answer; that is, 

the reaction. 

T he time elapsing from the change in environment to the completio n of reac¬ 

tion will be called the reaction time of adaptation. 

Those processes are illustrated in Figure 14.2. In Figure 14.2A the four 

processes strictly follow each other; each one begins only when the preceding 

one has been completed. In Figure 14.2B each process begins before the pre¬ 

ceding one has finished and this shortens the reaction time. This is possible 

particularly in the case of recurring decisions associated with repeated changes 

in environment and especially in the case of rhythmically recurring decisions.4 

In the comparison of organizations and systems, reaction time is a very 

important criterion. There are “lively” organizations and “lazy” organizations; 

their reaction times may play a decisive role in determining whether they 

perish or survive, and if they survive, whether they grow slower or faster. 

Similarly, the length of reaction times exerts great influence on the development 

of entire systems. For example, in the Hungarian economy, the fact that we 

adapt ourselves too slowly to world market requirements has caused and still 

is causing many difficulties, not to mention the difficulties caused by all too 

slow responsiveness to domestic consumer demand. 

6. Smoothness, monotonity. If environment changes, the organization and the 

system will adapt itself to the change after some reaction period. But how 

smooth is this adaptation? Let us assume that the result of the adaptation 

is an increase in production of product “A” and reduction in the output of 

product “B”. During the reaction time, has there been a monotonic growth 

of product “A” and a monotonic reduction of product “B”? Or has production 

reached the new level in a fluctuating manner, with alternating growth and 

reduction? 

4 See Definitions 9.3 and 10.4. 
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Reaction time of adaptation 

Planning, the circumspect control of real processes, may have several advan¬ 

tages with respect to this adaptive property. The more adaption is left to trial 

and error methods the greater the danger of cyclical, fluctuating, “vibrating”, 

non-monotonic, non-smooth adaptation. 

7. The costs of adaptation. The most common approach to adaptation inves¬ 

tigates only the situation before and the one after the adaptation. According to 

this view, the organization or the system has adapted itself well if adequate 

changes in state and output have followed the changes in environment. But the 

problem is not so simple. The shift itself involves costs. It is important that the 

level of production be in harmony with the demands of the purchasers of the 

products. But also changes in production level involve costs. To raise produc- 
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tion new labour must be employed and trained, and, in addition, new invest¬ 

ment may be necessary. If production must be reduced later, the increased 

capacities either remain idle or they are scrapped, involving losses. I bus, 

rigidity may hinder adaptation but it does save the costs. 

On the basis of the preceeding, we introduce comprehension. 

Definition 14.1*. The major features characteristic of the primary and second¬ 

ary adaptation of the control processes taking place in an organization or sys¬ 

tem will be called adaptive properties. These are, primarily: 1) 

readiness to adapt to slow or rapid changes in environment, 2) readiness to 

prepare for future changes in environment, 3) the thresholds of sensation of 

adaptation and the discrete or continuous character of adaptation processes, 

4) the reactivity indices of the organization or the system, 5) the length of reac¬ 

tion times, 6) the smoothness, monotonicity of adaptation and 7) the costs of 

adaptation. 

14 4. Selection 

The biological analogy leads on from adaptation to selection. If we do not 

limit our view to a single organization but regard a multitude of organizations, 

in generations following each other over time, an additional question arises, 

what kinds of selection take place among organizations. 

a) In a functioning economy new organizations are established continuously 

(e.g. new administrative-information institutions, new productive firms, etc.). 

Many kinds could be established, but only certain ones actually come into 

existence. What is the social process that regulates this phenomenon? What are 

the criteria for selection? Are the fittest established, or does the selection of new 

institutions depend on mere chance? What objective or subjective factors are 

used to decide which of the possible organizations should be formed? 

b) The organization already existing may develop variously. It may stagnate 

or grow', contract, divide, or amalgamate with other units. 

Again selection takes place. The economic system selects certain organiza¬ 

tions for stagnation, others for fading away and again others for growth. One 

will divide; another will amalgamate. By what criteria does this selection take 

place? Why is it that unit “A” contracts and unit “B” grows, and why not 

conversely? 

c) In the course of its life the organization develops new features and new 

properties (similar to biological mutation). This is manifest mainly in technical 

development—in the development of new products, new procedures, new man¬ 

agement and administration methods. But also the changes in the internal 

structure of the firms, the modification of their decision algorithms and “rules 
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of thumb” may be classified here. Some new features are accepted, “adopted” 

by the environment and others are discarded. The ones that are adopted will 

be inherited; those future organizations continuing the life of the present 

organization will acquire the new properties. 

d) There is additionally a final selection: survival or death. Units not only 

are brought into being but also perish; they are ruined, or their liquidation 

is ordered in an administrative manner. Why does any particular unit perish? 

Why not others? By what criteria are they sentenced to death? 

Which are the selection criteria characteristic of the system? How does 

selection take place, according to the above points? These are empirical ques¬ 

tions and economics still owes a large part of an answer. We only shall list 

alternative hypotheses: 

The birth, development and death of an organization may be affected by the 

properties of that organization—by the degree of its viability and capacity to 

develop. Recall the concepts of aspiration that we discussed in Chapter 12: 

ambition of the organization, the tensions inherent in aspirations and decisions, 

intensity of aspirations and decisions, etc. In addition we must consider the 

adaptive properties: sensitivity, reactivity of the organization, its reaction 

times, the smoothness of adaptation, etc. 

The life of an organization also may be affected by other organizations, 

for example, in a socialist economy institutions are frequently created or 

liquidated by administrative action. 

Finally, there may be also an unexplained element; the effects of unexplained 

factors may be considered the working of chance. 

Selection (particularly according to points b) and c)) induces the emergence 

and perhaps the growth of differences (e.g. difference grow between productive 

firms in respect to capital strength, technical level, etc.). An essential question 

of economic systems theory asks what is the cause of such differentiation and 

what are its consequences? And what are its manifestations?5 

Selective and differentiating processes may involve also concentration; the 

processes of the economic system—both the real activities of production, 

distribution and utilization, and the control activities of information processing, 

transferring administration—may become concentrated in the hands of fewer 

organizations. Concentration does not necessarily take place and not in every 

field; signs of deconcentration, fragmentation and diversification can be per¬ 

ceived. Another basic question of economic systems theory asks in what fields 

concentration takes place? Under the effect of what factors? What counter-ten¬ 

dencies emerge? What is the influence of concentration or the lack of it on the 

control and the real spheres? 

5 Literature is scarce on the problem of differentiation. Some important phenomena 
and problems are pointed out in the study by Simon-Bonini [239], 
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One of the great merits of Marx's theory is that it gives concentration an 

important place.6 This has become a tradition in Marxist thought. Lenin and 

other Marxian economists also treated the phenomenon of concentration in 

detail. Marxian economists have rightly pointed out that one of the fundamental 

technical sources of concentration in increasing returns; the advantages of 

mass production drive us to establish ever greater units. 

Marxian political economy was—understandably—interested mainly in the 

socio-political effects of the concentration phenomena. Thus it has not treated 

in detail the chain of effects directly producing this process. The latter would 

be the subject of economic systems theory. 

14.5. Comparison 

The idea of adaptation is not a foreign one to the GE school. On the contrary, 

its attention is focused on one adaptive process: the mutual adaptation of 

production and consumption in given environment, with given primary resour¬ 

ces and with a given level of technical development. 

Also there are dynamic versions of the GE theory which describe the func¬ 

tioning of the market as an adaptive process. A critique of the market models 

of the GE school will be undertaken mainly in Part III of this book. Here we 

only wish to show that the adaptation described by the GE school is a special 

case of the general adaptation of economic systems. This is reviewed in Table 

14.1. 

Table 14.1 shows that the models of the GE school are narrow and poor if we 

conceive of them as descriptive-explanatory real science theory. Precisely on this 

account, they are unacceptable as normative theory. Let us present a few exam¬ 

ples: 

—It would not be wise to adapt ulteriorly to all changes in environment; it is 

worthwhile to prepare for foreseeable changes with planning. 

—It would be a mistake to propose a continuous, hypersensitive adaptive 

process for the conscious formation, transformation and reforms of economic 

systems. One factor in the stability of systems is the threshold of sensation 

which cushions superfluous fluctuations; for many processes discrete adapta¬ 

tion is more favourable than continuous adaptation. Only that threshold of 

sensation that is too big—exaggerated rigidity—must be eliminated. 

—Selection, by healthy criteria, is one of the propelling forces of systems. 

It would be a mistake to insure the eternal life and unchanged dimensions of all 

existing systems. 

See Lenin [150] and Hilferding [88a]. 
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Table 14.1 

Characteristics of adaptation 

General Case Special Case Described by GE School 

1. Adaptation may take 
place 
A. with given response 

functions 
B. by modifying the re¬ 

sponse function 

Adaptation only in form 

A. with given response functions 

2. Reaction occurs to slow or 
sudden changes in envi¬ 
ronment 

Stationary or slow changes in environment 

3. Preparation for foresee¬ 
able changes in environ¬ 
ment or adaptation with¬ 
out preparation 

Adaptation without preparations 

4. Discrete or continuous 
adaptation; in the former 
case there are thresholds 
of sensation 

There are no thresholds of sensation; continuous 
adaptation 

5. Reaction times of differ¬ 
ing length 

There is no reaction time: changes in environment 
and reaction coincide. (In some models and 
regular tags) 

6. Adaptation involves costs Adaptation does not involve any costs 

7. According to various cri¬ 
teria, a selection takes 
place among the organiza¬ 
tions 

It does not treat selection: the number of organi¬ 
zations is constant 

8. Organizations become dif¬ 
ferentiated owing to their 
own properties, adminis¬ 
trative interference and 
random factors 

It does not describe or explain the differentation 
of organizations 

9. Concentration It does not describe or explain the concentration 
of organizations 

We should say a few words separately about the GE school’s handling of 

concentration. True, in recent decades important works have appeared in the 

scope of the GE school on monopolies, oligopolies, and imperfect competition. 

These works, however, do not abandon the system of basic assumptions of the 
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equilibrium theory; they only loosen them somewhat.7 Thus, they cannot 

provide a satisfactory explanation of the processes regulating monopolization 

and concentration itself, etc. They only record what happens if imperfect compe¬ 

tition, oligopoly or monopoly has already appeared. 

14.6. “Quantum-Economics” 

At this point we should like to make a small digression in connection With the 

continuity of the variables and connections in the model. Now sufficient material 

for a short discussion of this question has been assembled. 

Statement 14.4. A considerable part of the real and control processes of econo¬ 

mic systems is characterized by discrete variables and by breaks or jumps, An the 

functions. 

1. In the scope of real processes, particularly investment, creation of new, 

fixed assets is frequently characterized by various indivisibilities. In our age, 

one cannot create a plant of whatever small size. Plant size has a sound lower 

limit; we cannot organize a smaller one. It is impossible to found an aircraft 

factory releasing annually 5 planes, an automobile factory with an annual 

output of 100 cars, and so on. 

Also where technology is developing, there occur indivisible, jumplike 

changes. True, in the case of fabric wool and man-made fibres of different 

quality can be mixed at will. But, in the case of a part of machinery it must be 

made of metal or plastic. Or, should the firm shift to conveyor-belt production 

or not. Or, should the firm produce color television sets, as well as black and 

white ones. 

There also are continuous variables in the life of a household; e.g. the con¬ 

sumption of vegetables and fruits can be combined in any proportions. But 

even here there may be discontinuous variables. For example, a family living 

in a rented flat eventually might consider buying a hous^. They either buy it or 

not; and if they do decide to buy, they have to commit themselves to 

shouldering a whole series of related consequences. 

Basic assumptions 6 and 8 of the GE theory are the convexity of the produc¬ 

tion and consumption sets. Indeed, part of the productive and consumptive 

real processes can be described well by convex sets. But another part cannot. 

The phenomenon of increasing returns is also closely related to the phenome¬ 

non of indivisibility. Let us use again the examples of the aircraft factory on the 

automobile factory. Precisely because there are indivisibilities with both the 

7 The theory of imperfect and monopolistic competition never really could be 
integrated into the traditional equilibrium theory. On this problem, see the study by 
Bain [21], 
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initial investments and day-to-day operation (some inputs are fixed or hardly 

vary as a function of the volume of production) relative economies are achieved 

by increasing plant size. This well-known phenomenon—economies of scale, 
related to mass production, bigger series and bigger plant size—again involves 
production sets that are non-convex. 

2. In the scope of control processes we distinguish the standard and the funda¬ 

mental, decisions.8 The fundamental decisions usually (though not exclusively) 
are related to the phenomena of indivisibility, treated under 1. In a productive 

firm, a fundamental decision precedes the establishment of anew plant, the 

introduction of an entirely new product or technology, the application of a 
new method in administration, information processing, decision preparation, 

and so on. Most of the fundamental decisions are of the “yes or no” character. 

Also there are non-continuous response functions belonging to the non- 

continuous variables. “We can implement the first action only if simultaneously 

we begin the second oneThe third action is impossible since the fourth 

is already in process and these two exclude each other. . . ” 
3. Again in the context of control processes, we have pointed out the impor¬ 

tance of thresholds of sensation in adaptation. Here too, there are non-con¬ 

tinuous relations between changes in surroundings and reaction, there is no 

response to small sensation, and there is a jump-like reaction to a sensation 

larger than the threshold value. 
It is a tradition in mathematical economies to approach the description of 

these discontinuous phenomena with the aid of continuous variables and 

continuous differentiable functions. 
There seems to exist a strong analogy with the development of physics.9 

Classical physics worked with continuous variables and differentiable func¬ 

tions; with their aid physicists were able to describe several important features 
of physical reality. But later, despite the refinement of this mathematical appa¬ 

ratus, it simply became impossible to describe the world of elementary particles, 
which are characterized precisely by indivisibility, with non-continuous quanta. 
A new road had to be opened, and the mathematical apparatus of quantum- 

physics was created. 
The mathematical apparatus of classical mechanics is applicable to macro¬ 

physics, micro-physics must, however, be approached from the quantum aspect. 
The situation is similar in economics: the great, aggregate processes of macro¬ 

economics can be well described with continuous variables, while many pheno¬ 
mena of microeconomics have a “quantum” pattern. In spite of this, the appli¬ 

cation of continuous variables and of continuous, differentiable functions is 

still predominant in economic analysis. 

8 See Definition 9.2. 
9 Tamas Liptak called my attention to the analogy. 
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This problem has been “in the air” for some time, in answer to this prob¬ 

lem, methods of discrete programming have been developed. In operations 

research, however, these methods were not useful because of their cumber¬ 

some computational requirements. Yet these models are much better suited 

lo reflect economic reality than are the continuous models. 

Few results can be expected from the discrete programming procedures from 

the point of view of research into economic systems theory. These procedures 

break with the usual assumptions of the GE school only at a single point— 

though at a very essential one. They depart from tradition in the question of 

continuity (and with it, in that of returns to scale). But invariably optimization 

is still involved, and the computational difficulties are due to this fact. They 

are not satisfied with describing the regularities of processes and phenomena. 

(Quantum-physics is more modest, it is satisfied with as much.) The GE eco¬ 

nomist wishes to optimize as well—and he fails. 

In order that we be able to work out an economic systems theory, the opti¬ 

mization approach should be discarded both on the grounds presented here and 

on those emphasized elsewhere in this book. Should we do so, a way will be 

opened to describe and explain economic processes which are characterized, 

among other things, by indivisibilities, fundamental decisions, and adaptation 

with discrete thresholds of sensation. 



15. CLASSIFICATION AND AGGREGATION 

At the beginning of Part 11, we used the simile of a flight to outline the further 

course of the book. First, we were to view our subject from a great altitude; 

then we were to descend to a height where even house-blocks and houses would 

be discernible; eventually we would re-ascend for a second look at the grand, 

comprehensive view. 

Our flight reached its lowest level in Chapters 8 to 12 where we discussed 

the decision and control processes taking place in the organizations and within 

them, in the control units. 

Then, we started to ascend. In Chapters 13 and 14 we dealt with the joint 

operations of organizations, with autonomous and higher-order operations, 

with adaptation and selection. Now, we shall present an even more compre¬ 

hensive picture. In this chapter, we shall discuss how to classify and to aggregate 

the multitude of organizations, institutions and processes. 

15.1. Individual Description and Aggregation 

The operation of the elements of the system—the institutions, organizations 

and units—can be observed individually through case studies. For example, 

one such study might investigate the operations of the investment department 

of a firm, describing its characteristic decision algorithms. 

Flowever, from the scientific point of view, by itself a single study allows 

but few conclusions to be drawn. Theoretical conclusions can be reached only 

through generalization, on the basis of the simultaneous observation and joint 

analysis of a multitude of institutions, organizations, units and processes 

identical in character. Accordingly, when we build a theory, we make general 

statements referring not to individuals but to their ensembles, groups, catego¬ 

ries. In other words, we analyse aggregates. 

To emphasize the necessity of aggregation is commonplace. Nevertheless, 

we are prompted to a few remarks by our feeling that the concepts of aggre¬ 

gation accepted by our discipline involve general methodological errors. 

Essentially the error is in uniformization. To illustrate the problem, let us pre¬ 

sent an example. 

203 
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15.2. Example: Investment Functions 

For example, consider the description of investment decisions of large firms 

operating in capitalist countries. The problem may be outlined as follows, 

using the conceptual framework of the book. 

In each firm there is an investment organization and within it there is a 

control unit which regulates the real investment activities. The operations of the 

C-unit in question is characterized by a response function. The output of the 

response function is the investment decision, the instructions controlling the 

real investment processes. What are the inputs, the ingoing information, to this 

response function? 

Let us write down the general form o, of the investment function of the f-th 

firm:1 

«,(/) = QffiKO' Ttjl)(t— 1), . .., uj2)(t), uf\t — 1), ...). (15.1) 

where vector n(.(r) is an information output: the instructions controlling the 

real investment processes. The vectors fyk\t) are information inputs: the Ar-th 

information group influencing the investment processes in the Mh period. 

The form of function (15.1) has been a subject of extensive controversies in 

economic literature concerning w,(0, the output of the response function; in 

other words, what are the most suitable indicators describing the investment 

processes. This is a problem of statistical-technical character and does not 

belong to the subject-matter of this Chapter. 

Two questions remain open; a) what information inputs should be included 

as arguments of the response function, and b) what should be the mathematical 

form of the relationship (including the formalization of time lags). 

Problem b) may be disregarded here. To simplify the statistical estimation of 

the parameters most authors employ simple linear forms of the relation with 

the usual “distributed lags”. 

The crucial problem is determining the information input actually used in the 

investment decision; what is the economic content of u^\ u^2\ .. . ? 

From the enormous literature on the subject we discuss only one work: the 

article published by Jorgenson and Siebert in 1969.2 This recent work is of a 

1 When formulating function (15.1), the output of period t was made dependent 
directly on the inputs not only of the period t, but also of the period t— 1, the period 
t — 2, etc., and the memory content was not made to figure among the arguments of the 
function. The effects of information arriving in periods before t could be reformulated 
according to (4.2); this means that these effects would influence the output of period 
/ as components of the memory content of the period r— 1. 

2 See the already mentioned article [104] by Jorgenson-Siebert. 
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high standard and is based on thorough-going investigations; yet it provides 

a typ)cal example of the methodological problem which we desire to discuss. 

The authors describe four investment theorems as follows: 

A) The “accelerator theory”, according to which desired capital is propor¬ 

tional to the volume of production. 

B) The “liquidity theory”, according to which desired capital is proportional 

to the firm’s liquid funds available for investment purposes. 

C) The theory of “expected profit”, according to which desired capital is 

proportional to the “market value” of the firm (i.e. to the discounted present 

value of profits to be expected in the future). 

D) The “neo-classical theory”, according to which desired capital is propor¬ 

tional to a fraction, the numerator of which contains the value of production 

and the denominator, the price of the “capital service”. Practically, this means 

that investment depends on the price index of investment goods, the rate of 

replacement, the rate of interest, the rate of profit tax, and the rates regulating 

tax exemption for depreciation. 

In the case A), B) and C) the form of function o(- is linear, whereas in case D) 

the function is non-linear. 

Based on mathematical statistical methods the authors examine a sample of 

15 large U.S. corporations which they consider representative. On the basis of 

this data and the usual econometric, mathematical statistical criteria, they 

desire to determine which of the hypotheses and theories listed above can be 

considered more, and which less, correct. 

The authors regard the four theories, the four hypotheses, as alternatives 

mutually excluding each other. Their intention is to establish unequivocally 

which of the four is the most acceptable. Having done so, they would then 

regard the accepted one as valid for all 15 firms, or, rather, for the whole set 

represented by the sample, i.e. for all U.S. (or, perhaps, for all capitalist) 

firms. 

The authors main conclusions are as follows: 

1. The most “correct” explanation is furnished by the neo-classical theory; 

the corresponding investment function fits the empirical data best. 

2. The “second-best” theories are the “expected profit” and the “accelera¬ 

tor” theories. In each case, the empirical fit is approximately identical. Both 

are less close than in the case of the “neo-classical theory” but considerably 

closer than in that of the “liquidity theory”. 

The conclusion outlined in 1 above, is considered a substantiation of the 

neo-classical theory of the firm. 

We are unable to rule on the validity of the conclusions of these authors; 

it is impossible to form a judgement from Budapest as to the true behavioural 

15 KORNAI: Anti-Equilibrium 
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characteristics of large American corporations. However, we would like to 

state our misgivings concerning their methodology. 

First of all, why do the alternative response functions mutually exclude each 

other? It is only in the case of comparatively simple information structures of 

low complexity that the existence of mutually exclusive alternatives can be 

assumed. (Recall Chapter 5, where the complexity of information structures is 

described.) 

However, according to all indications the American economy is character¬ 

ized by a highly complex information structure. The large US corporation will 

not decide on major investment projects solely on the basis of a single informa¬ 

tion type or even a small group of information types received over a single 

channel. Multiplicity of information is much more likely. In other words, the 

response function will include in its arguments the volume of production in 

physical units (wherever this is measurable at all) as well as the value of pro¬ 

duction based on prices, the available fund of money, the expectations concern¬ 

ing future profits, the price index of investment goods, and the rate of replace¬ 

ment, the rate of interest (and probably also other factors). 

We have emphasized the fact that in the modern economy, information of 

price and non-price character occur side by side, complementing each other. 

Decisions are influenced by ulterior information (reaction to past production 

volume) and anterior information (reaction to profit expectations). 

It is likely that if all information inputs influencing investment were taken 

into account, the investment function obtained would contain too many para¬ 

meters. The econometrician working with a small sample cannot cope with 

this problem; he would be unable to separate from the joint effects of all factors 

the effects due separately to the individual information types. However we must 

not confound the problem of the true nature of the investment function o(, 

with the difficulties of mathematical statistical estimation. We may use for 

practical applications simple single-variable functions (or functions with few 

variables), if their predictions are acceptable approximations of reality. How¬ 

ever, we must not draw too far reaching theoretical conclusions from these 

simple models. For example, we must not state that the firms actually rely on 

one or another signal, exclusively. 

Econometrics has as yet not produced a methodology of the correct observation 

and parameter estimation of complex information structures and of multiple 

information flows. Still, the complexity of information structures remains a fact; 

incomplete econometric description must not be taken as a proof against the 

existence of complexity. 

This becomes clear—if only in indirect form—from the paper of Jorgenson 

and Siebert. Hypothesis D) is not much less correct than hypotheses A) and C); 

there is but a shade of difference. In the case of several important firms—with 
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such giants as General Electric, Reynolds, Dupont, Anaconda, US Steel, 

IBM among them the fit of hypothesis A) B) or C) appears equally good and 

in some cases even better than that of the neo-classical hypothesis D). 

This suggests the following idea: 

It is not wise to give one uniform aggregate function o for the American 

economy as a whole. A few function types—say, ^H) ^dii)—would 

appear to be expedient. In the first type, investment would depend more on 

production and less on expected profits or on the rate of interest; in the second 

one, more on the rate of interest; and less on production, and so forth. The large 

US firms could then by classified according to their behaviour in investment 

decisions. There may be firms of the “accelerator type” which, although form¬ 

ing their investment decisions on the basis of several factors, are mainly 

guided by earlier production; firms of the “expectable-profit type” where 

profit expectations constitute the main information input, and so forth. The 

task of classification in the present case does not fall within the province of a 

Hungarian economist; however, the article quoted clearly indicates its possibi¬ 

lities and advantages. 

One additional remark is in order before we proceed to comments of a more 

general character. In our opinion, and contrary to the statements put forward 

by Jorgenson and Siebert, the paper does not substantiate the neo-classical 

theory of the firm (as represented by the GEs chool). What it does prove is 

nothing but —to use the terminology of this book—the existence of investment 

response functions. There is a stochastic relationship between the investment 

decision as an information output on the one hand and the various parallel infor¬ 

mation inputs on the other. The latter include information both of price and 

non-price character; posterior observations as well as anterior expectations. 

The econometric description does not prove (nor disapprove) that the firm 

carries out some kind of optimization or maximization; it simply indicates 

that the firm is reacting to definite information. The facts presented in the 

Jorgenson-Siebert paper are wholly compatible with the behavioural model 

outlined in Chapters 4 to 12 of this book. 

15.3. Typology, Classification 

Let us now turn to more general conclusions. 

There is hardly a branch of real science which would not devote a con¬ 

siderable part of its intellectual efforts to the classification of the phenomena 

observed. In several branches of science —suffice it to mention only botany and 

zoology —it was exactly this that gave the first impetus to progress. 

In the beginning, classification was rather primitive. Gradually the classifica- 
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tion became more sophisticated. The scientists of antiquity believed in the 

existence of only four elements: fire, water, earth and sky. The periodic system 

of elements emerged many centuries later and new elements are still being 

discovered. Microphysics first believed the atom was indivisible. Later on, two 

or three elementary particles were distinguished within the atom. At present, 

nuclear physicists know already 70 different elementary particles, but the world 

inside the atom has yet to be fully explored. 

Classification is evident in economics in descriptions of the real sphere. 

Tables of real inputs and outputs are broken down into sectors, in the know ledge 

of the fact that the real response functions are not identical in metallurgy and in 

the textile industry. However, as soon as the mathematical economist, trained in 

the spirit of the GE school, passes into the control sphere, he is apt to forget the 

reasonable practice of classification and aggregation by classes and types, 

employed by all sciences,3 

For the economist of the GE school, 1 seems to be the magic number. In the 

model of the firm, he always assumes the existence of but one type of firm. 

He assumes that all firms act on the impulse of a single motive. All firms set 

prices on the basis of the same single rule. The decision algorithm is identical 

and uniform for every organization. When formalizing the information type 

influencing the organization, only a single type of information is considered. 

The economist of the general equilibrium school might refute this criticism 

with the following argument: “Abstraction is the right of science. To work out 

an individual model for each individual firm and for each individual decision 

process would be senseless; what would be the use of a thousand model types.” 

However, there are not only the two extreme possibilities of a single type or 

thousands of types. To take into account 3, 4 or 5 types of firms instead of a 

single one would not be contrary to the principle of abstraction. The behaviour 

of the set of firms can be described also by indicating their distribution by 

types. Instead of taking into account a single motive only, we might consider 

five or eight main motives and characterize the complex motivation of the orga¬ 

nizations by the relative weight of the component motives. (See Chapters 8 and 

12 dealing with motivation.) Instead of a single decision algorithm or a single 

behavioral rule, there may be five or twenty types and classes; the set of decision 

processes could also be described by distribution patterns. 

It is unnecessary to give any further examples. The general methodological 

lesson is the following. 

We ought to guard against the aggregation effacing essential differences, 

against the uniform description of the behaviour of organizations, against the 

3 Orcutt has called attention to this problem, especially from the viewpoint of 
generating micro-analytical simulation models. See [197] and [199], 
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oversimplification of structures. Rather, let us carry out the classification of the 

various behavioural regularities, response functions, decision algorithms. Let us 

characterize with separate response functions <p(1\ tp^ . . ., with separate 

algorithms F^\ F'?\ . . ., the groups of C-units, organizations differing essentially 

in behaviour from one another. Let us describe the system after classification and 

aggregation of the groups characterized by different behavioural regularities, by 

indicating the distribution of the groups over types of behaviour. 



16. THE COMPREHENSIVE CHARACTERISTICS OF THE 

OPERATION OF ECONOMIC SYSTEMS 

16.1. The Desiderata 

We have finished the task of compiling the basic “vocabulary” which we 

require to describe economic systems within our conceptual framework. There 

remains one further subject: how to evaluate the operation of economic systems. 

Definition 16.1. Let us call those comprehensive operational characteristics 

which essentially affect the lives of those living in a system the d e s i r a t a1 of 

an economic system. 

Listing the desiderata which might arise in connection with any system is 

nearly as great a task as is editing an encyclopedia. Therefore, let us only outline 

the main groups of desiderata. 

1st group of desiderata: the real growth of the economic system. Growth of 

economic systems has an extensive character. Production, national income, 

consumption and the volume of fixed capita! should increase at the quickest 

possible rate. 

The basic nature of this group of desiderata is obvious. However, the prob¬ 

lem has been given so much prominence in economic science that instead of 

emphasizing the importance of these desiderata, rather we should warn against 

overestimation of their importance. A system must not be judged exclusively 

on the basis of the growth rate of per capita national income or some similar 

index of real growth; the other groups of desiderata, discussed below, also 

should be taken into account. 

2nd group of desiderata: technical progress. The system should be creative; 

it should be a pioneer in introducing the greatest possible number of significant 

inventions employing them before they are used in other countries. (By inven¬ 

tions, we mean both novel products and novel procedures and technologies.) 

It should accept at the earliest possibility the inventions of other systems. 

New inventions (both those originating from the system itself and those taken 

from other systems) should be brought into general use speedily. Further 

development of new inventions should proceed with the greatest possible 

speed. 

1The term “desideratum” was taken from a study by Koopmans-Montias [125], 
Many of their ideas have been used in Chapter 16, although our analysis differs from 
theirs in the grouping of the desiderata and in some other concepts. 

210 



THE DESIDERATA 211 

This desideratum is of great importance. It will be one of the main subjects 

treated in Part III ot this book; therefore, we shall not go into the details here. 

3rd group of desiderata: the adaptive properties of the system. These have 

been surveyed in Section 14.3; here we summarize the previous results; 

-The system should be able to adapt both to slow and sudden changes in 

the environment. 

—-It should be able to prepare tor tuture environmental changes. 

—It should be neither too sensitive nor too insensitive, i.e. its thresholds of 

sensation should be of suitable dimension. 

—Its reactions should be neither “too vehement” nor “half-hearted”. 

—Adaptation should be quick. 

— Adaptation should be smooth and free of fluctuations. 

—Adaptation should be cheap. 

The adaptive processes of the system include the adjustment to each other of 

production and consumption and the coordination of the control processes 

of production, trade and consumption. These aspects will also be dealt with 

in Part III. 

4th group of desiderata: the selective properties of the system. Although 

closely related to the adaptive properties, these desiderata deserve special 

attention. 

One of the fundamental questions concerns the criteria for selection of the 

organizations coming into existence, going into operation, terminating their 

operation and ceasing to exist. 

The fundamental question concerns the ways and means of selecting the 

persons occupying the leading positions in the organizations. 

Here, the desideratum is that the selection should encourage the best personal 

abilities and of the most suitable common properties of the collectives. These 

properties are initiative, ingenuity, the ability to act quickly, organizing ability, 

firmness, discipline, and the like. In the case of erroneous principles of selection, 

inefficient men without executive ability, but servile and flattering towards 

the superordinate organizations or persons, will advance and unviable organi¬ 

zations with low efficiency will subsist, whereas those better qualified will be 

driven into the background and succumb. 

5th group of desiderata: income distribution and employment. This group 

includes a great number of desiderata which can be justified on the basis of 

various political, social, cultural and moral viewpoints. Let me point out only 

a few: 

a) Income distribution should provide incentives prompting better perform¬ 

ance. However, incentive income distribution usually produces income in¬ 

equality. 
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b) Income distribution, to a certain degree, should be egalitarian in charac¬ 

ter; inequalities should not be too great. This contradicts desideratum a). 

c) There should be no unearned incomes. 

d) Income distribution should assume definite social and moral requirements. 

It should compensate those burdened with bringing up children; it should help 

the disabled and the old. This is to a certain degree contradictory to desidera¬ 

tum c). 

e) Income distribution should stimulate thriftiness, the saving of part of 

personal incomes. This, too, contradicts to a certain degree desideratum c). 

As a matter of fact the inheritability of personal property may also stimulate 

thriftiness, but this in turn results in unearned income for the heirs. 

These are the desiderata of income distribution; now let us list some desi¬ 

derata relating to employment: 

f) Everybody desiring work should be given the opportunity to work. 

g) Everybody should be able to perform that type and amount of work that 

he or she chooses. 

h) Everybody should perform the type and amount of work that the interest 

of society requires him or her to perform. This may be in contradiction with 

desideratum g). 

i) The time spent working should diminish over time, leisure should in¬ 

crease. 

6th group of desiderata. Cultural and social development. This group includes 

several concrete desiderata: schooling should be extended and educational 

standards raised; development of science and art should be fostered; public 

health services should be improved, and so forth. 

All this will affect the work performance of those actively participating in 

the economic system. Nevertheless, it cannot be regarded as part of the 1st and 

2nd group of desiderata. Man is not simply a “factor of production” or a 

resource. Culture and health are in themselves valuable and not merely a means 

to develop the economic real processes. 

7 th group of desiderata: decision, property, power. A great variety of desiderata 

may come under this heading, many of which may be contradictory. 

One group of the desiderata involves the centralization or decentralization 

of the spheres of decision. The desideratum is partly subordinated to the 

requirements of adaptation; to what extent does centralization or decentrali¬ 

zation facilitate or impede the adaptability of the system. However, to many 

persons, a high degree of centralization or its opposite, extensive decentralh 

zation —an economy controlled vertically or horizontally— may be desirable 

in itself. 

Another group of desiderata is connected with the social and the class 

character of the spheres of decision. What are the individual’s rights to make 
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decisions and (in accordance with he specific subject of this book) to control 

the economic processes? Should the owners of the means of production be 

entitled to carry out this function? Or should those rights be given to those 

directly and actively participating in the processes concerned—i.e. should we 

call for social “self-administration”? Or should society as a whole be given 

these rights? And, if so, how should the will of society as a whole be determined? 

The development of power and ownership relations and of the spheres of 

decision will affect the achievement of all desiderata listed in the foregoing. 

Nevertheless, it cannot be assumed that the latter simply should be subordinated 

to the former desiderata, or even to the first two desiderata concerning the real 

development of the economy. The desiderata which can be included in the 7th 

group are not only means but also aims in themselves; each of them represents 

a conflict between requirements and possibilities, a social endeavour and 

political struggle. The different social strata will insist on a more or less complete 

fulfilment of this or that desideratum. For example, many people would be 

prepared to relinquish some material advantages (i.e. some of the claims con¬ 

nected with the 1st, 2nd and 3rd group of desiderata) if the system would adhere 

to the points of view of the 4th, 5th, 6th and 7th group of desiderata (i.e. the 

political, social, cultural and moral points of view). 

16.2. The Performance of the System 

Let us suppose that we wanted to compare the performance of several systems 

—say, those of Hungary, Austria, Yugoslavia and Romania. 

Let these systems be denoted Ey, E2, . . ., Es. 

The basis of the comparison is the achievement of the desiderata outlined in 

Section 16.1. Let us suppose that we wanted to take into account a total of 

N desiderata. 

The first difficult problem in making the comparison is that of mesurement. 

With some of the desiderata, there is an index number that is obviously appro¬ 

priate. This is the case e.g. with the 1st group of desiderata, where achievement 

can be measured by the growth rates of national income, consumption, etc. 

In other cases it may be more difficult to find indicators which are both 

observable and genuinely characterize the achievement of the desiderata; 

sometimes, it may be necessary to resort to arbitrary solutions. In practice, 

simple indicator numbers would have to be used to characterize, for example, 

the public health situation (number of doctors per thousand of population, 

number of hospital beds, number of those vaccinated, etc.) or of the cultural 

situation of the system. However, it is clear that it should be possible to measure 

(however imperfectly) a number of the phenomena which are at present not 
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yet comparable. It should be possible to work out units of measurement, let 

us say, for the characteristic properties of the processes of selection, for the 

adaptability of the system, for the degree of centralization or decentralization, 

and so forth. This sets a difficult task for statisticians, econometricians, sociolo¬ 

gists and psychologists. 

However, most probably there will remain desiderata where no scale expres¬ 

sible in numerical terms can be designed to measure achievement. In such 

cases, the following compromise is possible. 

Characteristic degrees (typical stages) in the achievement of a desideratum 

can be worked out. Let the desideratum be. e.g. the participation of workers 

and employees in company management. Some typical degrees are: 1. Workers 

and employees have no influence whatever on the firm’s economic activities. 

2. They have some influence but this is exercised indirectly only, through the 

intermediary of their organs (e.g. party organs, trade unions). 3. They have no 

right to appoint the managing staff but they can veto their appointment; 

otherwise they cannot interfere in management affairs. 4. They have the right 

to appoint the managing staff, but then the latter have the right to make deci¬ 

sions until their mandate expires; the collective does not participate in manage¬ 

ment. 5. The major questions must be submitted to the collective for decision 

(as in the cooperatives where the members meet to decide on economic ques¬ 

tions). In such cases, the degree of the achievement of the desideratum will be 

expressed by ordinal numbers. 

Achievement of a desideratum should be observed over some longer term 

T consisting of several periods. 

Definition 16.2*. To every system and every desideratum there can be ordered 

a real number dtj(T) which measures the degree (i = 1, .. ,S:j = 1, . . ., N) 

of achievement of the desideratum for the term T. Vector dfiT) composed of 

N components d^T) will be called the performance of system Er 

Vector dj(T) summarily characterizes how some system performs, all the 

desiderata being taken into account. 

In analysis of the performance vector it must be remembered that the satis¬ 

faction of some wishes are not independent of each other. Among some of 

them we find a positive correlation; for example, the material welfare and the 

cultural level of a country usually rise together. There are, however, also 

“competing” wishes; e.g., increasing the volume of production may push 

qualitative improvement into the background. This will be dealt with later 

in greater detail. 
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16.3. Comparison of Systems 

If carried out with suitable objectivity, evaluation of the performance vector 

djT) constitutes a real-science problem free of value judgement. The researcher 

must work out the hat of desiderata as well as the index numbers and rankings 

suited to measure the fulfilment of the desiderata in an unprejudiced and un¬ 

biased way, and as completely as possible. 

There is little work comparing different economic systems by means of suit¬ 

ably defined performance vectors including all or part of the desiderata listed 

above and based on careful observation.2 The most popular procedure consists 

of arbitrarily selecting some groups of desiderata and leaving the others 

entirely out of account. 

Let us, however, suppose for a moment that we have the vectors di(T), 

d-y(T), . . ., ds(T) describing objectively the performance of systems E\, E2, . . ., 

Es. Further steps to work out a comparative evaluation of the systems cannot 

be free of preconceived value judgements. 

Evaluation of whether system E\ is better than E2 depends on the relative 

importance attributed to the various desiderata as seen by the person perform¬ 

ing the comparison.3 

We do not suggest that researchers can analyze the economic systems without 

inner political and moral conviction, giving the impression of some false 

objectivity. However, we want to call attention to the fact that we should 

separate the objective basis of the comparison (the definition of N desiderata, 

and the measurement of the fulfilment of the desiderata, or in other words, 

the establishment of performance vectors dfTj) from the value judgements 

on which the final comparison is based, (i.e. from the evaluation of the relative 

weights, of the relative importance of the different desiderata). 

2 Two valuable exceptions are Denison [51] and Adelman-Morris [2], 
3 Formally, this could be expressed as follows: System £, is “better” than system Et, 

| 7ijdxj(T) > | 06.1) 
j=i J=i 

where expresses the weight, the relative importance of requirement / according to the 
conviction, political standpoint of the research worker. For the sake of simplicity in 
this illustrative example we use a linear function in evaluating the two systems. 
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16.4. The Questions Posed by the GE Theory 

Now let us return to the phenomena with which the GE school is concerned. 

As expounded in Section 3.4. these phenomena are the following: 

The equilibrium between production and consumption, and the stability 

of equilibrium, 

—The optimization of the position of producers and consumers as deter¬ 

mined according to their respective preference preordering. 

Both phenomena belong to the sphere of the 3rd group of desiderata, i.e. 

to that judging the adaptive properties of the system. But they do not even 

exhaust the 3rd group. This fact must be evident already from the discussion 

of the information structures and of the adaptive processes above. Eurther 

critical comments will be contained in Part III of this book. 

What we want to point out here is the fact that the GE school have not raised 

any significant questions pertaining to the other groups of desiderata. 

Let us now consider for a moment the theories of the GE school as a nor¬ 

mative theory. Let us forget the fact that it actually offers advice which cannot 

be followed, and let us assume that there is a country where all hypotheses of 

the GE school are realized, meaning that the economy is —in the sense of the 

theory—in a state of equilibrium and Pareto optimum. The system may never¬ 

theless be functioning badly; its real processes may fail to expand or even stag¬ 

nate technically; adaptation may be too expensive, oversensitive and highly 

fluctuating; the selection of organizations and individuals may be imperfect; 

income distribution may be inequitable, or it may be reduce incentives; there may 

be less than full employment; political and power relations may be anti-aemoc- 

ratic and ownership relations exploitative. Also, the reverse may be true. The 

system may be developing adequately from several points of view; extensive 

growth may be rapid, technical progress satisfactory, adaptation quick, elastic 

and cheap, the political, social and cultural desiderata of groups 3 to 7 favour¬ 

ably fulfilled —while it is not strictly meeting the requirements of equilibrium 

and optimality. 

In summary: the questions posed by the GE school are narrow in scope and 

one-sided. 

When we have put forward this criticism in discussions with mathematical 

economists, over and over again they have raised the following argument: 

“If it is not the questions of equilibrium and optimality that are stressed, then 

no question can be formulated in a manner sufficiently precise that theory can 

answer. .. “ It is my belief that there are a great number of questions which 

lend themselves to exact formulation and that are yet awaiting an answer. 
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In connection with system E as a whole, the following fundamental question 

may be raised: 

The performance of system E over an historical period T — [/„, Q] may be 

measured by performance d(T). This depends on the characteristics of the system: 

on the organizations of which it is composed (0), the products it turns out (ff), 

the information types it employs (r£), and its response function systems (0, 'F). 

Furthermore, it will depend on the initial state of the system: the stock of products 

(v(?o)) and the memory contents (v(t0))- 

E[0, S, 0, P, y(t0), v(to)] — d(T) (16.2) 

The fundamental question of the economic systems theory is to determine the 

above relationship for the various systems E\, . . ., Es. 

To provide a complete answer to the fundamental question is an enormous 

task which will require the combined work of several generations of economists. 

Meanwhile, partial answers may be attempted. Individual components may be 

selected from both the dependent and the independent variable of the relation¬ 

ship described in (16.2), and the relationships between these components may 

be described. 

In Part III of this book, we have endeavoured to indicate that every compo¬ 

nent of relationship (16.2) can be described formally. The relationship (16.2) 

can. therefore, be analyzed by means of deductive models and intellectual 

experiments. In addition, existing economic systems Ei, Eo, . . . can be investi¬ 

gated empirically; both their characteristics and their performance can be 

systematically observed and described. 

In Part III, which now follows, we deal with one “segment” of this wide 

sphere of questions—with the market and the processes of buying and selling. 
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PRESSURE AND SUCTION IN THE MARKET 





17. THE MARKET 

17.1. Delineation of the Subject 

In Part II of this book we introduced a “language”, a conceptual appara tus 

Actually, it must be left to the reader’s judgment and intuition whether this 

proposed language makes it possible for him to describe more easily, more 

completely and more accurately the functioning of economic systems as he 

knows them than is possible with the traditional conceptual framework. And 

beyond the reader’s immediate immagination further detailed research and a 

multitude of monographs and case studies analysing a number of economic 

systems will be required before the contents of Part II really become convincing. 

Here, the proposed conceptual framework, or at least some of its elements, 

will be tested in the investigation of a single problem—the description and expla¬ 

nation of the market (the relationship between sellers and buyers). We limit 

ourselves to a single example not because the importance of every other problem 

is dwarfed by this one. but because it would be an impossible task to treat 

the market and other problems of equal rank in the same book. From among 

several groups of problems we had to choose a single one. We have chosen the 

market as the theme of Part III because of its special importance in Hungary. 

File title of this book, “Anti-Equilibrium”, indicates that we are attacking 

genera! equilibrium theory. That theory concentrates its attention on the 

market (probably exaggeratedly so). Therefore, it is only proper that we “play 

the match” on GE theory’s “own grounds”. The schools of thought wishing 

to replace GE theory must not shy away from the territory where the latter 

is really at home. 

“The market” is one of the terms most frequently employed by economists. 

However, on close scrutiny it turns out that everyone interprets the market in a 

different way and that there are many rather vague associations connected 

with it. 

According to a frequently employed interpretation, the market is a black 

box. Its inputs are demands and supplies, and prices; its outputs are the agree¬ 

ments between sellers and buyers, and the fulfilment of these agreements. 

However, this interpretation does not explain what is taking place in the 

market, inside the black box. 

An anonymous process of price formation and sale-purchase organization 

16 KORNAI: Anti-Equilibrium 221 



222 THE MARKET 

is taking place there; only the final result is expressed in the price and in the 

volumes of purchase and sale. The “black box” interpretation does not deal 

with questions asking how the process works, what types of selection take place 

to eliminate the “superfluous” sellers or buyers, and so forth. 

The terminology used in present day Hungarian practice is not any clearer 

than that used in the sphere of theory. Terms such as “market forces”, “market 

effects”, “value judgement of the market” are often heard, without there being 

any clear understanding of what these terms exactly mean to those using them. 

17.2. The Elementary Contracting Process 

Let us try to penetrate the market’s black box. In the following, we shall speak 

of the “seller” and the “buyer”. Each party constitutes an organization. Thus, 

when a firm (i.e. an institution composed of several organizations) wants to 

sell—one of its functional organizations, the sales department, acts as the seller. 

The case is similar when the firm is a buyer; then its purchasing department 

acts on its behalf. In other markets the households may appear as buyers. 

In the present and in the next chapter, we shall choose our examples from 

the sphere of inter-firm purchase-and-sale relations. Suitably employed and 

modified, all results also hold for the relationship between the selling firm 

and purchasing household. However, it is simpler to demonstrate and to discuss 

the problem if we restrict attention to inter-firm relationships. 

Definition 17.1. The agreement between a buyer and a seller concerning a 

transaction of purchase and sale will be called the contract. 

The question whether the contract is actually carried into effect w ill be dis¬ 

regarded in the following discussion. 

The concluding of the contract is preceded by an elementary decision process} 

Du ring the decision process, the organization releases and receives information: 

offers, bargaining, modifications of offers, etc. Information is always connected 

with sub-decisions; to whom should offers be submitted; what should the 

offers contain; what should be accepted from the other party’s offer, and so on. 

Let us consider one of the parties—either the seller or the buyer—from the 

moment it drafts the first offer to be sent out or receives the first information 

to the moment in which it concludes the contract. 

Definition 17.2. For each party to the transaction, the special elementary 

decision process which leads to the concluding of the contract will be called 

the elementary contracting process. The contract constitutes, 

accordingly, the common final point of two elementary contracting processes, 

the unanimous decision of two organizations. 

1 See Definition 8.2. 
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The two elementary contracting processes leading up to the mutual contract 

need not begin at the same time. For example, the seller may begin drafting 

the first offer; the buyer may begin after receiving this first offer; but he might 

as well submit an offer in the second wave of offering only, and so forth. 

Let us take an example.2 Let us observe the behaviour of the seller; that 

of the buyer is symmetrical. In Figure 17.1 the perpendicular axis represents, 

downward from above, the passing of time. The arrows starting from the axis 

represent the information released by the seller; the arrows directed towards 

the axis represent the information received by the seller. The decision events 

taking place on the part of the seller are represented by rectangles; the ellipses 

represent the addresses of the information released and the addressers of the 

information received by the seller. 

On the basis of Figure 17.1 it is easy to understand the elementary contracting 

process. It begins with the firm's decision —on basis of its memory, i.e. earlier 

experience— of what to offer and to whom to offer. Then the offers are sent out. 

Next the answers are received. Now the original list of addresses is revised; a 

new offer probably is not sent out to all former addresses, and new addresses 

are added to the list. At the same time, the contents of the new offer is reviewed 

and probably modified. Then the new offer is sent out, bringing new answers, 

new revisions, and so on. Thereafter, the final decision is made concerning the 

answer to be accepted and the contract to be concluded. 

Let us now leave the concrete example and list the characteristics w hich are 

necessary to describe an elementary contracting process. 

1. What is the starting event? In our example, the first offer is sent out by 

the seller. But the reverse case is also possible: the buyer’s offers may arrive 

first. Or, both may take place simultaneously, in parallel. 

2. If the process begins with an offer, what are the criteria for selecting the 

first addresses. Already, selection is taking place; w'ho should be contacted 

and who not. 

3. What are the contents of the first offer. Usually there is not just a single 

volume along with the price belonging to it, but several other characteristics 

of the product offered for sale such as terms of delivery, credit terms, etc. 

Possibly, alternatives are presented. For example, earlier delivery might depend 

on the payment of a surcharge; a discount might accompany ordering well in 

advance, and so forth. These alternatives implicitly define functional relation¬ 

ships between the various indicators (the discrete points of the functions). Lor 

example, the time of delivery might be a function of price. 

- In examining the problem, we have derived great help from the simulation 

model of Balderston-Hoggatt [23] which described the operation of an American 

lumber market. However, we have tried to present a more genera! formulation than 

the specific model described there. 
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I he offers of potential buyers are determined in the buyers’ elementary con¬ 

tracting processes. Here, we will assume that these have been received by the 

seller. 

4. What principles will guide the seller in sorting out the offers he receives? 

To what extent will selection depend on the concrete contents of the offers 

received; on earlier connections with the potential buyer; on outward circum¬ 

stances, etc.? 

5. What principles will guide the seller in modifying his original offers? 

6. What are the criteria for agreement on a contract? Does running out of 

time for information gathering make selling inevitable? Or is there uncondi¬ 

tional acceptance of the most advantageous oiler? Or must some norm be 

fulfilled: (e.g. that only the offer ensuring a definite profit would be accepted)? 

Will the offer of a well-proven business partner be accepted in any case? 

7. What are the characteristic time spans between the beginning and the 

end of the contracting process, between concluding the contract and effecting 

actual delivery? Tor example, does the firm produce exclusively to fill pre¬ 

viously contracted orders; or does it produce partly on its own initiative and 

partly to fill previously contracted orders; or does it sell exclusively from stock, 

etc.? 

The characteristics listed under 1-7 can be defined independently. Usually, 

however, they are interrelated. Together, characteristics 1-7 describe the 

seller’s decision algorithm3 and the information flow connected thereto in the 

elementary contracting process. 

The buyer’s decision algorithm can be expressed in an analogous manner. 

The characteristics of the elementary contracting process depend on a multi¬ 

tude of factors. Let us mention but a few. 

a) On the technical character of the firm. The practice of offering and order¬ 

taking is different in a shipyard (ships would not be produced for stock) than 

it is in a textile factory (fabrics can be produced for stock). 

b) On the business habits and traditions of the firm. (E.g. whether the 

firm is a rather “conservative”, preferring steady partners or an aggressive 

undertaking, determined boldly to conquer new markets etc.) 

c) On the strengths of supply and demand. The seller will behave differently 

in the elementary contracting process if he is the “master” because of shortages 

in the market, and differently if the buyer is the master and the seller is at his 

mercy. For example, in the former case he may work with a shorter list of ad¬ 

dressees, in the latter case with a longer one; in the former case he may be more 

rigid in setting prices, in the latter one more flexible, etc. The phenomenon will 

be dealt with in greater detail in later chapiers; we mention it here only for the 

sake of completeness. 

3 See Definition 9.1. 



226 THE MARKET 

d) On previous business experiences. Which clients have stood previous 

tests; which of the alternative strategies of selling and purchasing have proven 

useful. 
e) On the external information received during the elementary contracting 

process. What is the attitude of the other sellers; is there any change in the 

business situation, etc. 
Although the definitions given for the contracting process are general ones, 

the examples given in this chapter deal with a special class of this process only: 
the relatively longer and more complicated information processes. In practice 

we very often find also simpler cases. When a firm posts a letter with a stamp, 

it has, in fact, made a contract with the Post Office that the latter will deliver 

its letter for the price of the stamp. Obviously, this transaction is not preceded 

by multiple exchange of inform tion since postal tariffs are well known. In this 

book, we treat the more complicated lengthy processes, since—having surveyed 
these—an understanding of the simpler cases follows without difficulty. 

17.3. The Definitions of the Market 

As was mentioned previously, the term “market,” without an adjective, is used 

in this book to denote exclusively the commodity market. 
Our definition of the market is as close as possible to the familiar associa¬ 

tive concept. 
Definition 17.3*. The market is a sub-system of the control sphere.4 The 

organizations participating in the sub-system are linked by a definite class of 

information types. The market of a product is the set of all elementary contract¬ 

ing processes relating to that product. The market of the national economy is 

the set of the markets for all products. This market is also a network; the 

markets of the individual products are not independent of each other. 
Let us point out some important characteristics of the market. 

The operation of the market constitutes a process ovef< time, an ensemble of 

chains of events overlapping in time. Drafting and mailing first offers, receiving 

answers to earlier offers, modifying offers, and signing contracts all may take 
place simultaneously in the firm’s selling department. 

The market constitutes a special process of information, information pro¬ 

cessing and decision preparation, it is one of the system’s complex decision 

processes. 

4 Let us remind the reader that in Section 5.5 in this book, we spoke of the 
special sub-system engaged in purchase and sale. There we already “anticipated” 
the market concept. We shall revert in this same chapter to the special information of 
the market. 
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The commodity market as it is interpreted in Definition 17.3, is a broad, 

comprehensive concept. The market regulated by free contract prices is a special 

kind of market. This point must be emphasized since many economists do not 

make the distinction but rather equate this special market with the general 

concept. 

17.4. Information Structure of the Market 

The market is only one of the control sub-systems; in addition, there are other 

functioning sub-systems (e.g. the financial and credit system, national economic 

planning, the distribution of manpower and personnel, etc.). However, let us 

confine our attention to the market and determine whether it is characterized 

by a simple or a complex information structure.5 

1. In market information,—in the offers and counter-offers, and finally in 

the contracts,—-information of price and non-price character appears side 

by side; the two types of information are closely intertwined. The seller informs 

the prospective buyer about the technical properties of the product, the terms 

of delivery and—in addition to these—its price. In the informative relations 

in the market, non-price information has at least an equal rank with prices. 

Moreover, in the systems where increasing profits and decreasing costs are 

given comparatively minor importance, the effect of information of non-price 

character will dominate the contracting process. 

2. In the actual market (as against the “black box” market of the GE mo¬ 

dels), the information flow is very often not anonymous; the information 

relations are establised between specified organizations, known addressers 

known addressees. There is a “multi-channel” flow of information, with every 

buyer entering into contact with several sellers and every seller with several 

buyers before a contract is concluded. 

3. Although not in the case of all products, frequently a given real action 

(e.g. the transfer of the product from seller to buyer) is preceded by a variety 

of information. From the first offer to the final contract, multi-phase preli¬ 

minary reflection occurs. 

4. Although not in the case of all products, frequently in the course of the 

contracting process there appears information of various degrees of fineness. 

On the basis of all of the above, we may make the following statement: 

Statement 17.1. The market, the contracting process preceding purchase and 

sale, is characterized by a complex information structure. 

1 See Definition 5.8. 
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S7.5. Comparison 

The above analysis makes the errors in some of the basic assumptions ot the 

GE school seem even more obvious. 

The 10th basic assumption of the GE school postulates information of price 

character and, in general, simplicity of the information structure. In Chapter 5 

we already pointed out the complexity of the information structure, and in 

Chapter 13, the importance of stock signals. Now we have dealt in detail with 

the exchange of information between seller and buyer (taking place by means of 

offers and counter-offers). It is not only through rising prices that the seller 

becomes aware that it is worthwhile to produce more, but also —and not less 

important—through the offers and orders of his clients. 

The 11th basic assumption of the GE school postulates anonymity of market 

relations. Instead, we find parties linked directly with one another by infor¬ 

mation networks. Neither the sellers nor the buyers are indifferent as to the 

organizations whom they enter into contact; sorting out takes place on both 

sides in the form of repeated selection. 

It is not only the theoretical literature of the GE school that must be pro¬ 

nounced guilty of an insufficient analysis of the market. As far as we are able to 

judge the empirical literature, too, is rather incomplete in this respect. Tor 

example, there have been no real explanations of the selection criteria actually 

employed by capitalist firms in the choice of their business partners.6 Yet, 

this process can be observed, partly by recording actual selections made, and 

partly by directly interviewing those making the selection. 

More empirical experience is needed to describe the elementary contracting 

processes and the market. Observation of the selection criteria is particularly 

important. Investigations of this type are relevant and feasible for the case of 

the post-reform Hungarian system. A great amount of similar observations 

also should be available with respect to the capitalist economy. 
A 

c Thus, in the above-mentioned Balderston-Hoggatt model, two alternative se¬ 
lection criteria are assumed: 

1. The seller ranks his potential business partners, assuming business relations 
with them as nearly as possible in accordance with this stable ranking. The motives 
of the ranking are not discussed here; the ranking is assumed to be given. 

2. The partner is selected at random. 
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18.1. The Commonplaces 

1 he GE school suggests the following ideas about demand and supply: 

1. Equilibrium exists if supply equals demand or, at least, if demand does 

not exceed supply. 

2. Equilibrium is the desirable state of the economy. 

3. When the economy is in general equilibrium, all resources with a positive 

marginal productivity' are utilized. 

4. If a resource is not fully utilized, its rent is zero. 

5. The price of every product is generally positive. If there is a surplus of a 

product, the price of that product is zero; however, in this case forces aimed at 

eliminating the surplus will appear. 

To sum up the above five ideas: 

6. The equilibrium price will clear the market; i.e., it will relieve it of sur¬ 

pluses. 

These ideas are so generally accepted now that they appear as truisms. 

They had been considered truisms even before the emergence of modern mathe¬ 

matical equilibrium theory; the role of theory has been to work out these ideas 

in a formal and exact model. 

In Andersen’s famous tale everybody but the king knew that the king was 

naked; however, a child’s naive frankness was needed for the truth to be spoken 

out aloud. 

We believe that the time has come for plain and open speech in economic 

theory, too. As a matter of fact, everybody knows that the six assertions above 

simply are not true. 

The economy is never in equilibrium. There are always “surpluses”. Fortu¬ 

nately, the market is never “cleared”. A properly functioning market always is 

full of goods, in the morning as well as in the evening; both before and after 

the season. There are always stocks of products and reserves of resources 

(such as manpower, capacities). And although supply never equals demand, 

except for a few exceptional cases there exist neither products with zero price 

nor resources with zero rent. 

Thus, there is a striking contrast between the “theoretical” statement, which 

has become truism, and actual reality. 

229 
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This problem will be discussed in Chapters 18 to 23. In the present chapter 

we deal primarily with definitions. 

18.2. Distinction of the Control and Real Processes 

The trouble with GE theory begins with unclear concepts. Every work on eco¬ 

nomics uses the concept of “supply”; but it either omits its definition or gives 

an unacceptable definition. 

Usually the GE school simply identifies supply with production.1 

Let us recall the 5th basic assumption of the GE school, stating that there is no 

time-lag nor quantitative difference between intended buying and selling, actual 

buying and selling, production and consumption. 

Elere, concepts which should be sharply and unequivocally distinguished 

by economic systems theory are combined and confused. 

First of all, let us distinguish—in the spirit of the dualistic description 

method —the events of the control sphere and the real sphere. 

The selling intention of the selling organization and the buying intention of 

the buying organization appear in the control sphere, within the framework 

of elementary contracting processes. These are information variables. Whenever 

the seller informs potential buyers of his selling intention, there is an informa¬ 

tion flow, the addresser being the selling organization and the addressee the 

potential buyer. The buying intention is symmetrical. 

The actual transaction, the product’s transfer from the selling organization 

to the buying organization, takes place in the real sphere. Here, there is a 

product flow. The addresser is the actual (now not only potential) seller, and 

the addressee the actual buyer. 

The transaction is accompanied by a transfer of money. This again takes place 

in the control sphere. It is an information flow; however, its direction is opposite 

to that of the product flow. The addresser of the money is the buyer and its 

addressee the seller. -y 

There are two related internal processes2 that are separate from the above 

flows-, both of them are real processes taking place in the real sphere. One is 

the production taking place in the productive organizations (the transformation 

of products and resources into products); the other is consumption (the utili¬ 

zation of products). 

In the above, we have separated the events of the control sphere from those 

in the real sphere, and the flows from the internal processes. Let us now con¬ 

sider the time relations of the problem. 

1 See, e.g. Debreu [50], p. 38. 
2 See Definition 4.7. 
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First, we discuss two “pure” cases: A) that of the plant producing exclusively 

to meet previously received orders and B) that of the plant producing for stock 

without previously received orders. Examples of the first category are construc¬ 

tion firms or plants producing large-size custom made machines (such as indi¬ 

vidually produced ships). An example of the second category is a factory of 

canned goods processing seasonal produce. In both cases, our investigations 

will be confined to the selling firm; the course of events for the buyer is symmet¬ 

rical. 

A. Plant producing against previously received orders. The course of events 

is visualized in Figure 18.1. In the figure (as well as in Figure 18.2, below), 

time is measured on the horizontal axis. 

Contracting process Production Transaction Utilization 

1st 
transaction /// / I 

2nd transaction 

Contracting process Production Transaction Utilization 

Qlh transaction 

Contracting process Production 

t 

Figure 18.1 

Chart of events in the case of a plant producing to order 

On the seller’s side, several (in the figure a total of Q) elementary transactions 

(and contracting processes) take place. Let us consider the first one of these. 

The chain of events starts with the elementary contracting process, which was 

described in the preceeding hapter. As previously has been pointed out, this 

takes time. Its final point is the decision taken by the seller (as well as the buyer); 

in this case it is the production of the product described in the contract. Pro¬ 

duction is followed, perhaps with another time-lag, by the transaction—the 

transfer of the product from the selling organization to the buying organization. 

Following that, probably again with some time-lag, consumption begins. 

There is a similar sequence for the chain of events connected with the second, 

third, ..., (2th transaction. The course of these transactions over time may 

take place in parallel, simultaneously or with a relative shift over time. In the 

figure, we have presented the latter case. 
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Figure 18.2 

Chart of events in the case of a plant producing for stock 

B. Plant producing for stock. The course of events is shown in Figure 18.2. 

This is more complicated than the chain of events presented in the former 

figure. 

One of the functional organizations of the firm (which is a complex institu¬ 

tion consisting of several organizations) is the productive plant. It produces 

continuously, a fact symbolized in the figure by the lowermost, vertically 

striped band. 

The product output is stocked in the warehouse, also continuously. The pro¬ 

duct stored in the warehouse (a real state variable) is symbolized by the band 

above the production band and striped with broken lines. 

The scheduling of the elementary decision processes preceding the contracts 

is basically independent of the course of real processes. Another functional 

organization of the firm, the sales department, starts elementary contracting 

processes one after the other and carries them to the point of the contract, 

as shown in the upper part of the figure. After the contract is made, the goods 

are “called in” from stock and handed over to the buyer. 

The dotted arrows in the figure show the product flows (or, rather, the parts 

of these flows essential from our present point of view). There are product 

flows from current production into the warehouse stock, and from the stock 

to the buyer. 
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Information flows are symbolized by dotted arrows. Actually, production is 

not independent of selling; from the contracting processes information flows 

into the organization controlling production. That organization also received 

information on the position ot stocks.3 These information flows exert a consid¬ 

erable (although not exclusive) effect on the course of production. The fact 

that other information flows also exert an effect is indicated by the dotted arrows 

reaching also from below the lower band of production. 

Plants producing exclusively against previously received orders and those 

producing exclusively for stock constitute two pure cases. They occur in their 

pure form in practice; however, there are many mixed cases, too. For example, 

a textile factory may product partly against orders received from the buyers 

and partly, at its own risk, for stock. 

In any case, what has been said above should be sufficient to prove that 

there is no automatic overlap of buying and selling intentions, transaction, 

production and consumption. The assumption of overlapping, although ap¬ 

pearing to lend to the theory a “simple” and “clear-cut” character, leads to 

complete confusion. It merges variables existing in different areas, in different 

dimensions. There is a mix-up of information flows (buying and selling inten¬ 

tions), product flows (transfer of product), internal real processes (production, 

consumption) and real states (product stocks).4 

18.3. The Maturing of Selling and Buying Intentions 

Now let us turn our attention to the contracting processes. 

Again, we shall be concerned with the decision process of only one organiza¬ 

tion, with only one seller. The buyer’s behaviour can be described in a symmet¬ 

rical manner. 

We shall use the concepts and notations introduced in Chapters 8 and 12 in 

the general description of decision processes. 

Let us assume that in the period under investigation, Q selling problems have 

arisen; to these belong Q contracting processes. 

All selling alternatives which may arise in connection with the Q problems 

can be described with the aid of K indicator types. Of these, the first H indicator 

types indicate the offered quantities of the products intended for sale; the 

remainder (i.e. the (H+ 1 )th, (H+ 2)th, . . ., and, finally the A1*1 indicator) relate 

to the qualitative and technical characteristics, terms of delivery, prices, credit 

terms of the products intended for sale. 

:i This has been discussed in detail in Section 13.3. 
4 See the following definitions: information flow (4.16), product flow (4.13), interna! 

real flow (4.7), real state, product stock (4.14). 
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Accordingly, the possible alternatives are described by indicator vectors 

composed of K components;5 these are the elements of set A, the set of possible 

selling alternatives. 

Definition 18.1*. The seller’s elementary selling intention in 

the /th contracting process (i = 1, ..Q) in period t is described by indicator 

vector Sj(t) £ ci. composed of K components. This vector may change in the 

course of the contracting process taking place in period \t„ ?,•]. Its degree of 

maturity in period t(f ^ t 5= ?,•) is given by the difference t. 

(The concept of elementary buying intention is symmetrical.) 

It is important that selling intention be considered as a process taking place 

over time, an element of a decision process. The intention matures gradually, 

its degree of maturity being characterized by its distance from the end of the 

decision algorithm. 

The aspiration level preceeds gradual maturation of the elementary selling 

intention.6 sftj) = a,■(£;). If we should wish to measure the aspiration level, 

we must ask the seller the following question. “Assume that the market is 

willing to buy your product in unlimited quantity at the prevailing usual 

price. Your fixed capital, your capacity, is given; you cannot increase it. What 

quantity would you intend to sell under their circumstances?” By asking this 

question to an appropriately selected sample we may estimate the aspiration 

levels, the original selling intentions, of the whole selling population. 

A similar question is required for measurement of buyers aspirations. 

“Assume that you can find on the market all products in unlimited quantity 

at the prevailing, usual prices. Your disposable income is given; you must not 

exceed your budget constraint. What quantity would you intend to buy under 

these circumstances?” 

Later, the aspirations will be modified gradually. Ultimately the conclusion 

is the decision, which is here, in the process of selling and buying, identical 

with the contract. Accordingly, .y,(7,) = «*(?,), where a* is the contract.7 

5 In many cases it is unnecessary to characterize the i'th problem by an indicator 
vector composed of K components. The different elementary contracting processes 
may offer different products for sale. E.g. in process 1 there may be only products 
1, 2 and 3, whereas in process 2 only products 4, 5, and 6. However, it facilitates the 
formalization if we operate with uniform indicator vectors composed of K components. 
In our example: in the indicator vector st(t) belonging to process 1 the indicator types 
4,5, and 6 will be marked with 0; conversely, in vector sft) the indicator types connect¬ 
ed with products 1, 2, and 3 will figure as 0. 

6 See Definition 12.2. 

7 As was already mentioned in Chapter 12, following the definition of the aspiration 
level, a more exact description of intentions and aspirations really needs stochastic 
formalism but, for the sake of simplicity, we disregard this point and use a deterministic 
description. 
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Between the starting and final point appear elements which have already 

been discussed in their general form in Chapters 8 and 9. On the one hand, the 

decision-maker, the selling organization, acquires ever more and more accurate 

information concerning actual selling possibilities. This information emerges 

from the buyers’ counteroffers and from direct inquiries. Symbolically, C5,-C), 

the set of explored selling alternatives takes shape gradually, and increasingly 

it coincides with the set of actually implementable alternatives, the actual 

selling possibilities. 

On the other hand, the constraints of selling also take shape. These are 

partly given beforehand, determined by the selling organization’s own conven¬ 

tions, habitual rules of thumb, expectations concerning profits, sales volume, 

delivery terms. The other functional organizations of the firm—e.g. the finan¬ 

cial department or production department, etc.—may have different expecta¬ 

tions. Symbolically: ^2) ,•(?), the set of acceptable alternatives takes shape grad¬ 

ually. Ultimately the contract will be one of the elements of (/,■(?,■), the set of 

eligible selling alternatives: 

a*(= 03,(1) fl Wi) (18.1) 

The contracting process involves the gradual exploration of the possibilities 

(including the buyer’s buying intentions and propensities) and of the institu¬ 

tion’s own interests. Because this occurs gradually, the intention to sell may be 

subject to repeated changes.8 

Consider the firm’s selling activity as a whole, at a given moment (say in 

period t0). There may be simultaneous selling intentions with highly varying 

degrees of maturity. This is shown in Figure 18.3. 

In the figure, there are five elementary contracting processes. Although their 

starting and final points are different, there is one period when all five are 

simultaneously in progress. This overlapping, common period is represented 

by the perpendicular blue band. Let this be period to. 

It is clear that all five processes have a different degree of maturity. The 

figures matched with the braces indicate the degrees of maturity: 1, 3, 9, 4, 10, 

in that order. Thus, the selling intention of process 1 already has reached an 

advanced degree of maturity, in the next period, contracting may take place. 

Process 5, on the other hand is still at the aspiration level. 

Let us now examine the possibility of additivity of the selling intentions. Let 

us assume that our firm is turning out three types of product: machines of the 

types “A”, “B” and “C”. In each case the quantity offered for sale simply is 

8 For the sake of simplicity we may assume that with the passing of time selling 
intention becomes more and more mature. This is true in general, though there may 
be exceptions. It may be that in the course of the contracting process the intention 
becomes distorted, becoming "less serious” instead of "more serious”. 
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1st contracting process 

2nd contracting process 

3rd contracting process 

4th contracting process 

5th contracting process 

1 

Figure / 'Li 

Maturing of selling intention 

r 

measured in terms of units. Thus, in our example, the number of the indicator 

types identifying the quantities intended for sale (H) is three. 

The intentions of selling in period /() are described by the A-component 

vectors s,(t0) (/ = 1, . . ., 5). Let us take now the first three components of 

these vectors and include them in Table 18.1. 

Because only the estimated numbers of machines within each type “A” can 

be added only the three row sums might appear in the table: 45 units type “A”. 

29 units type “B” and 25 units type “C”. 

Table 18.1 A 

Selling intentions 

Elementary Contracting Process 12 3 4 5 

Degree of Maturity 1 3 9 4 10 

Quantity Destined for Sale Sum 

Product “A” 9 14 3 7 12 45 
Product “B” 8 11 7 2 1 29 
Product “C” 0 11 2 8 4 25 



SELLING INTENTION, SELLING, PRODUCTION AND STOCK 237 

However, it is not justified to form such row sums. The selling intentions 

differ greatly in “seriousness” from column to column. Column 1 must be 

taken quite seriously because here the firm is near to concluding the contract. 

The contents of column 5, on the other hand, are still rather provisional, 

constituting a wish rather than a definite plan. 

Now we can write down the following definition. 

Definition 18.2. The seller's complex selling intention in 

period t is expressed by matrix S(t). The matrix is composed of K rows and 

<2(0 columns, where K is the number of the indicator types describing the 

selling alternatives, and <2(0 the number of simultaneous contracting processes 

in progress in period t. Element sl}{t) of the matrix gives the value of the /th 

indicator in the/h elementary contracting process. (The buyer’s complex 

buying intention can be defined in a symmetrical manner.) 

An example of the structure of matrix S(t) is given in Table 18.1. 

Let us sum up the above. 

Statement 18.1. The seller's intentions to sell and the buyer's intentions to buy 

mature gradually from the aspiration level to the final contract. It is not possible 

to summarize at a given moment all selling (buying) intentions of an organization, 

because intentions with various degrees of maturity exist simultaneously, side by 

side. 

18.4. Interrelations of Selling Intention, Selling, Production and Stock 

Let us go back to the 5th basic assumy ion of the GE school, and within that, 

to the coincidence of supply and production. The conceptual differences be¬ 

tween supply and production have now been elucidated from various aspects; 

on the basis of what has been said above, it now is possible to speak also of the 

quantitative relationships. 

1. There is a trivial relationship: the actual transaction, the transfer of the 

product volume in period t from the selling organization to the buying organi¬ 

zations, cannot exceed the stock of selling organization in period t. Obviously, 

no more goods can leave the factory than have been accumulated in the fac¬ 

tory’s stock. 

2. There is a less trivial relationship which asserts itself only stochastically, 

as a tendency, as the average of a period of some length. 

The seller’s product stock will fluctuate around a normal level. (This has been 

discussed in detail in Section 13.3.) Should sales increase and, as a consequence 

stocks be reduced, production usually will be increased sooner or later, and 

conversely. The differences between actual sales and production will be equal¬ 

ized in the course of time by means of increasing or reducing stocks. On average 

17 KORNAI: Anti-Equilibrium 
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over a lengthy period, production can neither exceed nor fall short of sales. 

3. The more mature the selling intention, the nearer is the firm to actual 

selling. Accordingly, relationship 2 applies also—less strictly, but at least 

to a certain degree—to the comparatively mature selling intentions near the 

contracting phase. 

In spite of the three relationships listed above, each of the four variables 

of the economic system treated here—selling intention, selling, production 

and stocks—has an “independent life”. Each enjoys considerable freedom of 

movement and a relative independence from the other three. Selling intention 

(and especially immature intention, the initial aspiration level) may differ 

essentially from actual selling. The gap between selling intention, selling and 

production may now widen, now narrow. The relationships and interactions 

which emerge beyond the three necessary relationships listed above between 

selling intention, selling, production and stocks, constitute one of the most 

important characteristics of the specific control processes of concrete economic 

systems. 

18.5. Comparison 

Before turning to the relationship between selling (buying) intention and its 

realization, which is the subject of the next chapter, let us again make a com¬ 

parison with the GE school. This can be done briefly, since throughout the 

chapter we have attacked the demand-supply concept of the traditional theory 

of the market. 

In our opinion, the term “supply” is only a loose comprehensive concept. 

With the terminology introduced in this book, it may comprise any of the 

following: 

1. The seller’s selling intention on any degree of maturity; i.e. vectors s^t) 

characterizing the elementary contracting processes or matrices £(r) expressing 

the total, complex selling intentions of the institution^ 

2. The seller’s actual selling possibilities; in symbolical terms, set (3 of 

all implementable selling alternatives. This set is bounded only by the real 

constraints of selling: from the seller’s side, the actual stocks of products (see 

relationship I mentioned in Section 18.4), and the buying intentions of the 

buyers. 

3. Set (3(0 of the explored selling alternatives deemed implementable by the 

seller. This is a subjective reflection of the former set B in the seller’s thoughts. 

4. The set of eligible selling alternatives which the seller would consider not 

only implementable but also acceptable from the point of view of his 

interests: (/"CO — (3(0 f| ^(0- 
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In the literature it is not clear and unequivocal which of the above-listed 

possible interpretations is the correct one. It would be arbitrary on our part 

to reserve the “supply” concept to denote either S/(t), or S(t), or (B or (B(t), 
or Cffft). Therefore, in the following discussion we shall disregard the term 

“supply.” We believe that if economists intend to continue the use of this 

term which has become so dear to our hearts, if only for the sake of tradition, 

we should first come to an agreement on its definition. As long as this agreement 

is not achieved, it is better to omit the word from our vocabulary in order to 

avoid any confusion of ideas. 

What has been said above also is valid for the term “demand”. 

Statement 18.2. Because of the tack of conceptual clarification, “supply" and 

“demand” are not measurable. Therefore, their quantitative relationship (their 

equality, “equilibrium", difference) does not lend itself to interpretation. 

Of course, we are well aware of the fact that the loose concepts of “supply” 

and “demand” are linked with essential and real problems. Even if it is not 

possible to interpret the term “equilibrium of demand and supply” in a strict 

sense, we realize that equilibrium is the “codename” of a whole range of real 

economic problems. Therefore, we do not want to end the discussion with 

Statement 18.2 (this would be too easy and too destructive). We do not wish to 

evade the discussion of the problems of equilibrium. 

17* 



19. PRESSURE AND SUCTION 

19.1. The “Shortage Goods'” 

Having equipped ourselves with the concepts necessary for a description of the 

market, now we may proceed to describe and explain some concrete market 

phenomena. 

Let us begin with some experiences gained in Hungary. The concept of 

“shortage goods” is well known to every buyer there, including not only the 

housewives but also the purchasing agents of the firms. The concept covers the 

products which the buyer would need and would like to purchase with money 

available, but nevertheless, which cannot be obtained. 

Shortage goods are not products which never have been obtainable or which 

no one ever could have purchased. Some people have obtained them. However, 

there are fewer of them that are obtainable than are needed. 

Let us present some examples. There are considerably more people in Hun¬ 

gary who would like to buy a car than there are cars in supply. The buyer must 

pay in advance a considerable part of the price (i.e. the buyer grants credit to 

the seller); then he must wait for years—“lining up” behind the customers who 

had subscribed before him-before he can finalize the purchase. This situation is 

described in detail in Table 19.1. 

At present Hungary is on the threshold of the “automobile era"; the number 

of cars is increasing at a rapid rate. Yet the development of auto repair services 

is falling considerably behind. To quote an article from the leading Hungarian 

daily paper Nepszabadsag: “...according to wellfounded calculations, the 
* 

automobiles awaiting repair would need 11 million work-hours per year, 

whereas the available capacity is barely 8 million.”1 

Consumers also queue for installation of new telephones and gas heating. 

The relevant data are presented in Table 19.1.2 

Shortages in clothing articles occur frequently. Tables 19.2 and 19.3 present 

data which characterize this situation. 

There are particularly marked disproportions between the capacity of the 

building trade on the one hand and the demands made on it (including both 

1 See Fekete [60]. 
2 The meaning of the indicator in the last column of the table is established by 

Definition 19.3. 

i 240 



THE “SHORTAGE GOODS” 241 

Table 19.1 

Buyer's fulfilment ratio: motor-car, gas heating, telephone* 

Product or 
Service 

(1) 

Year 

(2) 

Total Valid 
Orders 

(3) 

Fulfilment 
in the Cour 

in the 
Course 

of the Year 

(4) 

Fulfilment 
Ratio (4:3) 

in Percentages 

(5) 

Motor Car: 

Trabant 
Limousine 1967 14,720 9,179 62.3 

1968 17,406 3,959 22.6 
Wartburg 

Limousine 1967 6,277 3,550 56.5 
1968 7,257 2,463 33.9 

Wartburg 
de Luxe 1967 4,432 2,199 49.6 

1968 6,763 1,973 29.6 

Moskvich 1967 8,180 2,576 31,5 
1968 6,487 5,460 84.3 

Gas heating: 1967 12,800 8,532 66.6 
1968 23,700 14,439 60.9 

Telephone 

Station: 1967 94,785 28,893 30.5 
1968 104,758 34,081 32.5 

* The data in this table were compiled with the help of Eva Varga, Pal Csetenyi and 
Bela Szabd. The table was arranged by Andrea Deak. 

privately financed residential constructions, and government and cooperative 

investments) on the other. Let us quote an article by Deputy Prime Minister 

Mcityus Timar in the daily paper, “Nepszabadsag”; “Although some progress 

could be registered, it is not yet possible to bring about an equilibrium in the 

field of investments. Both demand and the funds available to the enterprises 

exceed domestic building capacity and possible machinery imports.”3 

19.2. Compulsory Correction of the Intention to Buy 

Let us return to our consumer who wishes to buy a car. Lor the first time, he 

develops the intention to buy a car of brand A. He actually has the money 

or, if it is not actually in his pocket, he is able to secure the necessary loan. 

3 See Timar [255], 
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Thus, an elementary contracting process began with the aspiration level as its 

initial stage. In the given case, the aspiration level is the car of brand A. 

According to Definition 12.2, this use of the concept of aspiration is entirely 

justified. The aspiration level expresses the decision-maker’s wishes, internal 

expectations, about the decision to be taken at the end of the process. Accord¬ 

ing to the decision-maker, the internal conditions of actually attaining the 

aspiration level (those conditions depending on him) can be expected to be 

satisfied; in a favorable case the external conditions (those independent of 

him) can be met also. 

Table 19.2 

Buyer's fulfilment ratio: clothing* 

Article 

Expected Fulfilment Ratio 
4th Quarter 1969 
(in percentages) 

Flannel piece goods 73 
Woollen and wool-type synthetic cloth 93 
Man’s topcoat 90 
Man’s greatcoat 92 
Woman’s topcoat 84 
Woman’s greatcoat 85 
Child’s topcoat 85 
Child’s greatcoat 83 
Man’s sweater, waistcoat 80 
Woman’s sweater, jacket, cardigan 80 
Boy’s and girl’s waistcoat, jacket, cardigan 80 
Man’s shirt, flannelette 70 
Boy’s shirt, flannelette 75 
Woman’s panties, cotton 90 
Woman’s tights, synthetic 86 
Girl’s panties, cotton 90 
Child’s tights, synthetic 80 
Man’s fur-lined shoes and boots 93 
Woman’s fur-lined boots (inch leatherette) 94 
Child’s boots ^ 94 
Child’s fur-lined shoes and boots 92 

* The table is based on a forecast published in the reports of the Ministry of Home 
Trade on trade in the 3rd quarter of 1969. 

In the favourable case our consumer will be able to obtain the desired car 

of brand “A”. Unfortunately, however, affairs may take a turn unfavorable for 

him. He might be told that no car of this brand would be available in the next 

few years, or that for brand “A” he would have to wait three years whereas a 

car of brand “B” could be purchased immediately or within six months. Being 

mpatient, our friend might make his decision in favour of brand “B". 
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Table 19.3 

Lack of assortment in the clothing trade* 

Available 

Not available in sufficient extent because 
shop’s stocks are: 

Total 
ill- 

assorted 
short in 

sizes 
illassorted 
and short 

in sizes 
lacking 

Man’s clothing 
articles 

Autumn 1968 56 16 3 13 12 100 
Spring 1969 53 19 2 16 10 100 

Woman’s clothing 
articles 

Autumn 1968 50 11 2 18 19 100 
Spring 1969 46 8 3 25 18 100 

Child’s clothing 
articles 

Autumn 1968 54 7 13 14 12 100 
Spring 1969 48 9 8 21 14 100 

* Source: Central Statistical Office, Report [139] and [140]. Investigations were 
carried out in 1968 at 213 retail shops and concerning 64 articles in 
particularly great demand; in 1969, in 229 retail shops and concerning 
40 articles. Column 2 in the Table shows the number of shops where 
there was a sufficient stock of all articles investigated, in every necessary 
size. 

In this case, the intention to buy undergoes a change not voluntarily but 

under the pressure of circumstances. 

The contracting and decision process can be described by an indicator vector 

whose components contain the characteristics of both car brands “A” and “B” 

that are essential from the point of view of the purchase . For the ?th consumer, 

at the beginning of the process there develops an aspiration level <xft) and by 

the end of the process, a decision As described in Definition 12.17, 

the difference between the two vectors will be called the correction of the aspira¬ 

tion: 

*;(!) = a*(t)-a,-(f). (19.1) 

In the present case we have a compulsory correction; a shortage has compelled 

the consumer to change his intentions.4 

4 The difference between intention and realization may be the consequence of other 
factors, too: the buyer changed his mind; he got new information, etc. Here we do not 
deal with these differences. 
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One of the index numbers suited to characterize the shortage situation is 

x or, rather, its percentage form x. Observation of the degree of correction and 

the computation of suitable statistical indices (average etc.) will enable us to 

characterize the “forced substitutions”, the buyer’s deviations from his original 

intentions, desires and aspirations. 

19.3. The Tension of the Buyer’s Aspiration 

Thus far we have been dealing with a single contracting process of a single 

buyer. Now let us observe the entire market of some product, the positions of 

all buyers of some product. 

We need indices showing how the buyer’s aspirations are fulfilled. 

As in the preceding section, we take the purchases of motor-car, brand 

“A”, as an illustrative example. For a general denotation, we speak of the y,h 

product. 

We examine the aspirations arising in a definite period t0. For example this 

period might be the first quarter of 1966. 

We have in the system the organizations o±, o2, . . ., om. Let us denote the set 

of serial numbers of the organizations aspiring the yth product in this period5 

3f>: 

3jS)c:{1,2, ...,/«} (19.2) 

Assume that the purchases of the y'th product can be measured by a single 

type of indicator. For example, the quantity purchases of car brand "A” 

can be measured unequivocally by unit numbers. The quantitative indicator 

may be a continuous or an integer-value, non-negative variable. In any case 

for the/h product the aspiration level and the result is measured by a single real 

number (and not by some multi-component vector).6 

Let aij denote the initial buying intention for the ^lh product in the /th 

organization in the said period (i.e. the aspiration level) and let cOjj(t) denote 

the quantity actually purchased in the tth period following period to, the result 

(t = 0, 1, 2, ...). 

6 In many further symbols, the superscript (5) will distinguish the buyer. The symbol 
(■S') will play a symmetrical role in denoting the seller. 

6 In order to facilitate the explanation we disregard the problems of measuring 
quality. It will be assumed that the y'th product is unequivocally defined with all its 
use and qualitative properties. We do not investigate the problem of how the fulfilment 
of the aspirations changes in the case when the buyer satisfies himself with a pair of less 
fine shoes than he initially desired. This problem of quality will be treated in detail 
later on. 
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There are aspirations which can be fulfilled almost at the moment that they 

arise. If the aspiration is to drink a cup of coffee, this can be done immediately, 

even at night, in any coffee-bar. The purchase of a house, on the other hand, 

even in the case of an ample supply—involves obtaining extensive information, 

signing a sales contract, securing the help of a lawyer, probably obtaining a bank 

loan, transcribing the exchange in the land register, etc. All this may take 

weeks. Thus there exists a period of waiting, a delay, due to the adminis¬ 

trative and technical conditions of sale. 

Definition 19.1. Let us call the necessary waiting period of 

buying and denote by the minimum number of periods that must elapse 

between the initial aspiration and the first fulfilment, the contract. 

Let us call the limitation period of buying aspirations 

and denote by (9- the number of periods which must elapse before all elements 

belonging to set c?jB) cease their original aspirations, either because the buying 

intention has been fulfilled or because the original aspiration has been corrected. 

Obviously 

&j 35 Oj (19.3) 

Definition 19.2*. The tension of buying aspirations in the 

market of they'th product as calculated from the initial period i0 over an arbit¬ 

rary period T (&j ^ T Ofi can be characterized by the following index: 

e,(T)= Z (ay- £ ®y(T)), Vj=T= °j- (19.4) 
AB) 

The degree of tension sfiT), the corresponding “percentual” index: 

I 

UT) = 
i e sr 

Z Z r,9/T) 
< e j\B) 

(19.5) 

The tension formula in (19.4) and (19.5) is in harmony with the general 

definition of the tension of aspiration given in 12.3, of which it is a special 

case. 
What happens to the value of the index over time is presented in Figure 19.1. 

The single first, high column is the aspiration level: 250 units in the first quarter 

of 1966. 

The necessary waiting time, ilj — 2 periods, means that the aspirants present¬ 

ing themselves in the first quarter of 1966 will be able to begin buying in the 

third quarter of 1966 at the earliest. This fact accounts for the gap of one 

period between the first and the second column. 
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The diagonally striped columns represent the purchases of the aspirants. 

Let us assume that we wanted to calculate the value of tension index (19.4) 

for the value T — 4. By that time, a total of 110 units have been purchased. 

By the end of the first year the tension is 140 units and the degree of tension 

236 per cent. 

Figure 19.1 

Tension of aspiration of the buyer 

The limitation period 0, in our figure is 8 periods, i.e. two years. After the 

elapse of this time, no one maintains his original aspirations. This in itself 

characterizes fulfilment; two years must elapse before everybody either becom¬ 

es satisfied or loses patience. However, fulfilment also can be characterized 

by other indices. A 

Let us call the buyer’s global fulfilment ratio and denote fij the following 

index:7 

X X 0)y(T> 
fii 

(B) 
r = t>i 

X 
(19.6) 

7<*> 

'■IJ 

' 6 3} 

7 The present concept and the degree of tension (percentage indicator) defined in 
Definition 12.3 are related as follows: 

1 
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Correspondingly, let us call the unfulfilment ratio: 

h = 1 fij' (19.7) 

Let us call the buyer's immediate fulfilment ratio and denote pj the following 

inde*: 

(19.8) 

The aspiration is immediately and completely fulfilled if (9, = §j and pf = 

Pj — 1. In all other cases, there is only partial fulfilment. 

Examples of the fulfilment ratio pj can be found in the last column in 

Table 19.1. 

In Figure 19.1 XX<y(/~ 200. Accordingly, the global fulfilment ratio is 

80 per cent. The immediate fulfilment ratio, on the other hand, is only 25 per 

cent. The global and immediate fulfilment ratios are important characteristics 

of the fulfilment of aspirations, although they do not in themselves yield a 

picture of the fulfilment’s course over time. To obtain that, the value of the 

tension index must be given for every time point T of the [&j. Of) interval. 

To characterize the market situation, the economist engaged in the analysis of 

the problem may set an arbitrarily (defined a priori) period of time which may 

be termed the “normal" period of queuing for the yth product and denoted by Tf. 

Then, he may calculate the value of tension index (19.4) for the case when 

T = Tf. In a similar sense, when calculating the fulfilment ratio (19.6) he may 

carry out the second summation in the numerator not to the limit Oj but only 

to the limit Ty°. This facilitates the observation necessary for the quantitification 

of the indices. For example, in the case of car of brand “A”, Tj could be one 

year. The observation may be carried out by interviewing, after the elapse of 

one year, those who had sent in preliminary orders, whether or not they actu¬ 

ally have purchased the car.8 

The time periods and tension indices discussed up to this point all depend 

on the choice of the initial period t0', accordingly, the values of sfiT), . . . 

will be modified if we change over from t0 to some other period, say tv The 

* Kaiona [113] describes the public opinion reserach carried out by the Michigan 
Survey Center; among others these include studies of the buying intentions of buyers. 
A sample of persons was interviewed concerning their buying intentions (including 
the intention to buy a car) then, after the elapse of some time they were interviewed 
again about the fulfilment of their intention. 

This method is well suited for defining the indices discussed in this section. We 
shall revert to the question below. 
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sets 3*fl)(/o)> 5JB)(/i)> • • • necessarily form a family of disjoint sets, without 

any common parts, since, for example, i £ means that in period (» the 

organization t>, has started to think of buying the product j. Accordingly, the 

indices can be separated from each other easily, and it is impossible to count 

the data of one and the same organization several times. 

Thus far, we have examined the purchase starting from a single period of 

time. Naturally, more information may be obtained if instead of examining 

a single period we examine the average of some longer period \t', t"\. The 

averaging may be carried out by means of some suitable statistical routine 

method (e.g. calculation or moving averages or the trend, etc.). 

In the further course of the discussion the subject will be treated in a general 

theoretical manner and we shall not deal with the analysis of concrete measure¬ 

ments; thus, it is not necessary to consider the temporal aspects of measuring, 

nor to indicate the concrete name of the buying organization. Accordingly, 

simplified notations will be employed based on the following assumptions: 

1. We deal not with indices connected with the aspiration level of a single 

period but with the suitable statistical average of a longer period 11', t"\, 

2. we take into consideration not the whole limitation period 6k but a suit¬ 

able selected “normal” lining-up period Tf \ 

3. we characterize the “average” buying organization. 

Taking into account the simplifications mentioned above, the position of 

buyers in the market for the yth product may be characterized by the following 

indices: 

vSB) — the buyer's aspiration 

= the buyer’s actual purchase, the contract (if figuring in the same for¬ 

mula as the aspiration, then with due regard to the suitable time iag) 
t.(£) _ tf,e tensjon 0f the buyer's aspiration 

f(£) = the degree of the buyer's aspiration tension (in percentages! 

= the buyer’s global fulfilment ratio 

the buyer's immediate fulfilment ratio. 

Now let us return to the actual market and to the phenomenon described 

in Section 19.1, the existence of shortage goods, the “shortage situation”. This 

situation can be characterized by saying that the market situation is tense; 

the value of the absolute index e(jB) is high for a great number of products; 

the degree of tension, e^B\ is considerably higher than 100 per cent. The ratio 

of global fulfilment, pjB\ is much smaller than 1, and the ratio of immediate 

fulfilment, is particularly small. 
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19.4. The Seller in the Shortage Situation 

When there is a shortage in the market of some product, i.e. f(B) > 0, then the 

aspirations of the seller are easily fulfilled. This situation is frequently described 

in literature as the “sellers’ market”.9 

To continue the former Hungarian examples, such a situation exists in the 

automobile trade, the car repair network, and the building trade, where the 

sellers have no difficulty finding buyers for their output and services. 

We have developed an entire series of concepts to characterize the situation 

of the buyer; it is not necessary to give detailed definitions of the concepts 

describing the seller's position. Instead, we shall be content with the following 

definition. 

The following concepts should be interpreted as being symmetrical with those 

defined in Definitions 19.1-19.2, relating to purchase and the buyer: the neces¬ 

sary waiting period of selling, the limitation period of selling aspirations, the 

tension of selling aspirations, as well as the seller's global and immediate fulfil¬ 

ment ratios. 

In the case of shortage, the seller’s position has the following characteristics: 

1. The seller need not line up for the buyer; after the necessary and inevi¬ 

table waiting period, the transaction can be concluded immediately. 

= &. (19.9) 

2. Between the seller’s selling aspiration and actual selling there is no tension: 

ef> = 0, ep = 1 (19.10) 

In exceptional conditions the tension may be negative; the producing firm 

is compelled to produce more and, consequently, to sell more than it actually 

desires to produce: 

ejsl < 0, < 1. (19.11) 

3. The seller's aspiration is completely and (as pointed out in paragraph 1) 

immediately fulfilled: 

/xf> = 1 (19.12) 

9 In the Hungarian economic literature, it was Gy. Peter's articles [201] the forerun¬ 
ners of the 1968 reform of economic administration, in which the problems of the 
“sellers’” and the “buyers’ market” in Hungary were first discussed. It is from these 
articles that we found first inspiration in forming our own ideas on the subject; these 
ideas were first put forward in an book, Overcentralization in economic administration, 

published in 1957. (See [126], Chapter IV.) 
Chapters 19 to 23 of the present work is an attempt at formulating more precisely 

and completely the ideas presented in our earlier book. 
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19.5. The Seller Queues 

Having discussed in Sections 19.1-19.4 the phenomenon of “shortage products”, 

now let us treat the reverse case, the buyers market. So far, we have taken the 

Hungarian motor-car market as an example of a shortage situation. The Ameri¬ 

can motor-car market is an example of the opposite situation. 

The buyer can buy the desired car immediately after the aspiration arises, 

with the elapse of the technically necessary waiting period The transaction 

may occur within a few hours. If he has the necessary cash or a bank account, 

he can pay for the car immediately. If he wishes to do so, he can buy on credit; 

then, the seller grants credit to the buyer. Any brand of a wide range is available 

for choice. 

The seller, on the other hand, has serious marketing problems. The buyer 

usually buys his car not from the factory, but from a distributor. Here, how¬ 

ever, we disregard the special problems of the decision processes of commerce 

and focus our attention on the producing firm. 

For the sake of illustration in Table 19.4 we present one series of data: 

the McGraw-Hill indices of capacity utilization in U.S. manufacturing. The 

index is based on a questionnaire, sent regularly to a permanent sample of 

representative American corporations. A characteristic feature of the question¬ 

naire is the fact that it does not give a specific definition to the term “capacity”, 

a concept which usually is defined in very different ways by different economists. 

The corporation responding to the questionnaire can use its own definitions 

to determine what constitutes “100%”. But even more important, is a second 

characteristic; the corporations must give two indices, one for the “preferred” 

rate and another one for the “actual” rate of capacity utilization. In the con¬ 

ceptual framework of the present book the “preferred rate” is nothing else but 

the aspiration level of capacity utilization. If, for example, the answer is that 

the preferred rate 90% and the actual rate, 85%—this answer is sufficient for 

our purpose. With this information we can determine th6 degree of tension of 

aspiration: 

(19.13) 

For the present discussion we do not need the ratio 85/100 which would 

reflect an engineering economic interpretation of 100% capacity. 

Now we must introduce a concept. 

In our opinion, the aspiration level of the producing firm usually seems to be 

higher than the actual level of production and sales. There are possibilities of 

production expansion. 
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Table 19.4 

Index of capacity utilization in U S. manufacturing* 

Year Preferred Rate 
Actual R 

of Operatu 

1954 84 
1955 92 
1956 86 
1957 76 
1958 80 
1959 85 
1960 77 
1961 83 
1962 92 83 
1963 85 
1964 88 
1965 90 
1966 93 88 
1967 86 
1968 85 
1969 83 

* Source of data: direct information of the McGraw-Hill Publications Company, 
Department of Economics. 
** Operation in December. 

Definition 19.3*. Let us call the potential production incre¬ 

ment and denote g, the maximum additional production volume which the 
/th organization (producing firm) could attain within a comparatively short 

running in period by means of a more intensive utilization of the available 
resources and inventories. (The components of indicator vector gt belong to the 

same indicator type as the components of aspiration level a, and result co,-.) 
The potential production increment may have various sources. A greater 

stock of semi-finished and finished products may have accumulated in the 
firm than is necessary. Machinery and space usually are not fully utilized. The 

firm may switch over to longer operation hours, e.g. by introducing several 

shifts in some workshops etc. Bottle-necks may be widened by means of minor 

and quickly realizable investments. 
The increases in production which can be attained by means of major invest¬ 

ments over comparatively long periods of time can not be included in potential 

production increment gt. 

From what has been said above it is clear that the ^,/co, ratio can hardly 

reach 50 or 100 per cent. However, in most plants an increment of 5, 10 or 20 
per cent could be achieved, if a buyer could be secured for the additional 

products. 
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Accordingly, the vector gt expresses a gap between potential and actual pro¬ 

duction. In the terminology employed in socialist countries, this represents the 

factor’s “concealed reserves”. In Western terms, this is the “slack” concealed 

in the firm. 

In connection with this problem we have the following hypothesis: 

Statement 19.1. The selling aspirations of the producing firm will crystallize in 

the neighbourhood of the former level of production increased by the potential 

production increment. 

Therefore, according to Statement 19.1 

a(S)(/i) % (Dis\t0) + giS) (19.14) 

Statement 19.1 is but a hypothesis which ought to be substantiated empiri¬ 

cally (e.g. by interviewing decision-makers in the firm). However, its truth does 

follow partly from the definitions; in so much as it does, it is not an assertion 

but a definitional relationship only. 

Aspiration level a expresses the wish, the optimistic expectation of the decision 

maker: “If it depended only on myself and if conditions were at least compara¬ 

tively favourable, then I would like to produce and to sell so much” —this is the 

meaning of the aspiration level in the producing firm selling its products. It is 

but natural that this wish, this optimistic expectation, takes into account the 

potential product increment. If the matter depended exclusively on the produc¬ 

ing firm, the latter would be able to turn out a volume co+g instead of co. 

Let us now sum up the characteristics of the market when the seller’s aspi¬ 

rations are higher than the actual volume of production. 

1. The sellers queue for the buyers and not conversely. 

©f) > dp ®<*> = 0y.. (19.15) 

2. There appears a (positive) aspiration tension with the seller but not with 

the buyer. 

e(S)>0, = 0. A (19.16) 

3. The seller is not fully satisfied but the buyer is: 

/U(5)<i, ^00=1. (19.17) 

19.6. General Definitions and Statements 

We have surveyed separately the two types of situation—the shift in favor of the 

seller on the one hand and that in favor of the buyer on the other. Now let us 

proceed to the definition of general concepts. 
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Definition 19.4*. There is pressure in the market of the jth product when 

the sellers queue for the buyers, when a positive aspiration tension appears 

for the sellers whose aspirations are not completely fulfilled. There is suction 

in the market of the yth product when the buyers queue for the sellers, when a 

positive aspiration tension appears for the buyers whose aspirations are not 

completely fulfiled. Common to both pressure and suction isdisequili b- 

rium on the market. There is equilibrium in the market when the 

aspiration levels of the seller and the buyer are equal. 

-► t 

Figure 19.2A 

Pressure—time series 

Figure 19.3A 

Suction—time series 

IS KORNAI: Anti-Equilibrium 

Figure 19.3 B 

Suction—trend line 
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The characteristics of the situations of pressure, suction and equilibrium are 

presented in Figures 19.2 and 19.3, and summed up in Table 19.5. 

Parts A of Figures 19.3 and 19.4 present the actual course of the market 

situation over time. We shall revert to the B parts of the figures below. The 

continuous line shows the aspiration level of the seller and the dotted tine that 

of the buyer. In case of pressure the continuous line is above the dotted one; 

in the case of suction the position of the lines is reversed. 

Table 19.5 

The characteristics of pressure, suction and equilibrium 

Pressure Suction Equilibrium 

Relationship between 
limitation and waiting 
period 6>jS) > &j = 0-s> = &j > &(B> = If = 

Tension of selling 
aspiration 

©
 A 

S’ _ e(S) = 0 J = • 

Tension of buying 
aspiration = 0 fB) > 0 = 0 

Fulfilment of seller’s 
aspiration fi'S) - i fif = 1 = I 

Fulfilment of buyer’s 
aspiration - i iAB) - i = i 

Relative strength of market 
forces Qj > 1 Qj - 1 Q, = 1 

Concepts similar to pressure and suction are sometimes employed by the 

plant engineer in vertical plants. One case is when the foundry is “pressing” the 

castings to the machine shop and the latter, the parts to the assembling shop. 

In this case it is the supplier who is impatient, flooding the user with the pro¬ 

duct. The other case is when the machine shop is sucking the parts from the 

machine shop. Here, it is the user who is impatient and who is urging the sup¬ 

plier to produce more. 

“Pressure” corresponds to the state sometimes called a “buyers’ market”; 

and “suction”, to the one called “sellers’ market”. 

Definition 19.5. In the market of they1*1 product, the ratio of the aspiration 

levels of the seller and the buyer is the index of the relative 
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strength of market forces which will be denoted Qt 

O. 
xf> 

(19.18) 

The Qj ratio determines which one of the trading partners in the market is 

stronger, which one dominates the market. When Qj < 1 we have a “sellers’ 

market”, with the sellers dominating; when, on the other hand, Q-t> 1, we 

have a “buyers’ market” where the buyer is the “master.” 

Definitions 19.4 and 19.5 treat the market of a single product only. To 

describe a whole economic system, we must go farther and describe the general 

situation in the market. This can be achieved by calculating suitable averages 

of the indices a, f, p, and Q. The calculation of two types of averages is 

necessary. 

Instead of a single period, the average of some longer period must be taken 

into account (e.g. moving averages or trends obtained by regression calcula¬ 

tion). This has already been mentioned in the concluding part of Section 19.3; 

it is generally valid. 

Moreover, instead of a single product, the average of all products must be 

calculated. For weighting, the prices of the products can be used. 

For the sake of illustration let us describe such an index. 

Let us denote by a vector; the number of components of that vector 

is equal to the number of products in the economy. The yth component is 

determined in the following way: 

P + LB) = 
7 

|of)— cof) 

{0, 

if ajB)—>■ 0 

if a^ 0 
(19.19) 

In this formula, and cojfi) denote respectively the sum of the aspiration 

levels and the sum of the actual purchases of all buyers in the economy. Accord¬ 

ingly e+(B) represents the tension of the unfulfilled buying intention. In the 

vector we find zeros where the aspiration is fulfilled, or where—the following 

forced substitution—the buyers purchased more than their original intentions. 

The total of all buyers unfulfilled intentions can be represented as follows: 

Z(B) _ e + (B)ps (19.20) 

where p is the price vector. More characteristic might be the relative index 

Z(B) = Z{B^/cop, where to is the vector of all actual purchases. 

Symmetrically e+(5), Z(S) and Z(5) can be computed for the sellers. 

In a given economy in a given time period both Z(B) and Z(5) can be positive. 

However, it is very characteristic of the state of the economy for one of the two 

numbers to be significantly larger than the other. If Z(B) is much larger, than 

ZSthere is general suction; in the reverse case there is general pressure. 

18* 
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We must emphasize that above we have shown only one ot the possible 

measures of pressure-suction. On the present general level of clarifying concepts, 

it is unnecessary to take a stand on the concrete mathematical-statistical details 

of averaging; these will depend, among other things, on the numerical data 

used and on the aims of the analysis. Therefore, we may content ourselves 

with a looser definition: 

Definition 19.6. The, market situation in an economic system will be charac¬ 

terized by general pressure (or general suction) when for 

the products accounting for the major part of social production there prevails 

pressure (or suction) over the average of a longer period of time. 

The relationships described in Table 19.1 also characterize the situation 

of general pressure, suction or equilibrium (the suffix j indicating the serial 

number of the product must be eliminated from the symbols). 

With these new concepts we can make the following statement: 

Statement 19.2. In most of the actual economic systems there usually prevails 

either general pressure or general suction. Should the relations of market forces 

be different in the markets of the various products, with neither general pressure 

nor general suction prevailing, the markets of the individual products will still 

be characterized either by pressure or by suction. 

And here we have reached one of the most important subjects of our book. 

Occasionally, in the market of some individual product, the economic sys¬ 

tems may reach the equilibrium situation ffB) = ffS). This equilibrium situation 

is represented in Figures 19.2A and 19.3A, by the intersection points of the 

continuous and dotted lines. However, these are, exceptional moments. The 

characteristic situation—certainly in the market of the individual product but 

also in the economic system as a whole—is either that of pressure or that of 

suction. 

In the controversies on equilibrium, many economists willingly admit the 

following; of course, the market is never precisely in the state of equilibrium, 

but it oscillates around the equilibrium. In our languag^, this would mean that 

although the values of a(B)(/) and aSs\t) may momentarily differ from each 

other in period t, their trend over a longer period [f, t"\ would be identical. 

However, in Figures 19.2B and 19.3B we present what in our view corresponds 

to the actual reality, namely that the two trends are not identical. It is either 

the trend of buying aspirations that is above the trend of selling aspirations or 

conversely. Accordingly, lasting disequilibrium prevails. 

Statement 19.3. In the case of pressure it is the seller and in that of suction, 

the buyer, who endeavors to reduce the tension, wishing that his aspiration be 

fulfilled. These forces acting towards equilibrium will assert themselves. However, 

the tension is continually reproduced. 
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19.7. The Problems of Observation and Measurement 

In our work we have endeavored to separate the variables of the control sphere 

from those of the real sphere. Now, in speaking of the problems of observation 

and measurement, we must bear this distinction in mind. 

Firts let us consider the buying intentions. When there is pressure in the 

market, buying aspirations are usually identical with actual purchases: a(S) — 

= ro<B). Thus from the observation of the real sphere we can draw conclusions 

concerning the variables of the control sphere. In simpler words, it is sufficient 

to observe the actual purchases to draw conclusions concerning the buying 

intentions. 

Accordingly, that which is called a “demand function” in econometrics actu¬ 

ally reflects not only the purchases but also the buying intentions—but only in 

the case of pressure. 

In the case of suction, the situation is different. As a matter of fact, in 

that case intention and realization may differ essentially from one another: 

rfB) > ofB). Many buyers have to correct their original aspirations. Turnover 

statistics and household statistics reflect not the buyer’s aspirations and inten¬ 

tions (his “demand”) but the distortion of those intentions produced by cir¬ 

cumstances external to the buyer. 

In such cases, we must not draw conclusions about the control variables 

(buying intention) from the real variables (purchase), as mentioned in Section 

18.3. The buyers’ aspirations can be observed only through suitable interviews. 

The subject of the interview must tell what he would buy if his actual purchase 

depended only on himself (his purse and tastes). Market research institutions all 

over the world are engaged in such public opinion polls; their techniques are 

highly developed and they have withstood the test of practical application.10 

Thus it is entirely possible to organize such observations. 

Now, let us turn to the intentions of the seller. In the case of suction usually 

there is an identity of selling intentions and actual sales: <z<S) —ofs\ Thus, 

in this case, the real variables (production and sales) reflect the seller’s inten¬ 

tions, i.e. the control variables. 

As has already been pointed out, there is a special case of suction when the 

seller’s aspirations are not identical with actual sales and a negative tension 

appears: < a)(5). This case appeared in Hungary in the early fifties: the 

central instructions, the too high plan targets, and the urgings of dissatisfied 

buyers forces the firms to perform above their capacity. In that stituation, it 

would have been possible to learn something about the genuine aspirations of 

10 In addition to Katonu [113] cited above, see also in Hungarian, e.g. Szabd [246]. 
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the firms from interviews with their managers; probably these would have yield¬ 

ed frank answers such as: “What we would like is a quieter, slower pace of 

production.” 

Obviously, in the case of pressure, the sellers’ aspirations can be discovered 

only by means of interviews and opinion research: a(,S) =»- (o^s\ (See Section 

18.3.) 

However, in accordance with the hypothesis described in Statement 19.1, it is 

possible to draw conclusions concerning the selling intentions in an indirect 

manner, namely from estimates of the potential level of production. By adding 

to the previous actual volume of production the potential production increment 

(i.e. the additional production volume which can be achieved under the given 

conditions of the real sphere) we can draw conclusions concerning the variable 

of the control sphere which interest us, the selling aspirations. 

In this book, the problems of measuring pressure and suction, and the indices 

relating to them only have been raised. Measurement and observation are 

usually preceded by the theoretical clarification of the interrelationships; theory, 

in turn, can be further improved and made more precise on the basis of experien¬ 

ces gained in measurement and observation. 

19.8. On Demand and Supply Functions 

The problem of demand and supply functions is closely related to observation 

and measurement; this already has been touched upon in several places. 

It appears that there is no necessary contradiction whatsoever between the 

results attained by econometricians in the formalization and quantification of 

demand and supply functions on the one hand and the conceptual framework 

and statements contained in this book. The econometric statements on demand 

and supply functions are to be considered a contribution to a better know¬ 

ledge of the system of response functions. The empirical statements relating to 

demand and supply stand alone, by themselves they do not require support 

from either the utility functions or other elements from the GE school. On the 

contrary, if econometric observation breaks the threads connecting it with the 

GE school, it will be able to expand and the empirical observation of buying 

and selling intentions will become deeper and better grounded. We should like 

to call attention to a few tasks of such expansion.11 

1. The explanation of consumer’s demand is restricted too much to the 

11 One of such “expansion tasks” already has been mentioned in the preceding 
section: direct interviews should be used to identify the purchasing intention of the 
buyer in the case of suction and the selling intention of the seller in the case of pressure. 
Statistics on turnover do not yield a true picture of these. 
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examination of price and income effects. This corresponds to the view of the 

GE school—but in general, reality is more complicated. The effect of prices 

and income is great indeed, but there are also other, important explanatory 

variables; informations of non-price character have their influence, too. Some 

examples are: 

—Imitation, fashion, following the lead of reference-groups. 

—Continuous re-stratification of the pattern of consumption in favour of 

new products, at the expense of the old ones. 

—Consumer behaviour, as a function of social position, e.g. the effect of 

urbanization or the development of suburbs. 

2. There are very few empirical observations available regarding the demand 

functions of firms. The explanation of changes in the input pattern of produc¬ 

tion which relies exclusively on prices is a poor one. Changes in factor combina¬ 

tions are explained, in the final analysis, by changes in the volume of resources 

available, and in this relation by processes of technical progress. To a certain 

extent, technical progress has a life of its own. Informations of price character 

reflect more or less these real changes, and also the lags in adaptation to those 

real changes (the temporary disproportions). Necessity for technical changes is 

partly conveyed by informations of non-price character. 

3. There are few reliable empirical works on supply functions of firms. Real 

observation is mostly replaced by a priori assumption: the supply function 

should coincide with the marginal cost function. If it is true that price is set 

independently of the firm, that the firm maximizes profits and the cost function 

is convex, the volume of production will be always at the point where the price 

equals marginal cost, provided average variable costs are covered. 

In fact—as has been pointed out several times—all these assumptions are 

rather weak. The response function of the firm is a multi-variate one; both the 

volume of production, and the intention to sell develop under the influence 

of many kinds of impulses. (As we have seen, the two are not the same.) We 

already have discussed these impulses: stock reports, direct information from 

the buyers, expectations regarding the future, instructions or recommendations 

obtained from central organs, etc. 

Each of the “expansion tasks” outlined in points 1-3 is related to the fact 

that empirical observation must get rid of the yoke of the GE school. 

19.9. Comparison 

In Sections 19.7 and 19.8 we began our critique of the GE school. In the 

following we shall compare mainly the conceptual frameworks. 

Between the conceptual frameworks there are essential differences. In Chapter 



260 PRESSURE AND SUCTION 

19 we generally have not employed the concepts of “demand” and “supply” 

because we found them too imprecisely defined. 

There is only one point in common between two conceptual frameworks, 

and this is the concept of equilibrium. T his concept is not the feudal property 

of the GE school but the common property of the major part of the natural 

and social sciences. 

The definitions of equilibrium necessarily deviate because they have been 

conceived in different “languages”, with the aid of different conceptual frame¬ 

works. Their meaning is, however, identical: the equality of buying and selling 

intentions. 

Accordingly, it is not in the interpretation of the equilibrium concept that 

the difference lies but rather in answering the question, what is the role of equi¬ 

librium in the functioning of the economic system. 

According to the GE school—if we consider it as a descriptive-explanatory 

science—equilibrium is the normal, general and characteristic state of the 

economic systems. It is the trend around which buying and selling intentions 

oscillate. The main message of Chapter 19, on the other hand, is that the lasting 

tendency, the trend of actual economic systems over time, is one of disequilib¬ 

rium, in the form of either pressure or suction. 

In the debates provoked by the earlier drafts of this book the following argu¬ 

ment has been voiced frequently. 

The present work does nothing but give a new name to equilibrium. What 

we call pressure is the same phenomenon that is called equilibrium by the GE 

school, since the equilibrium state as described in GE theory implies the exis¬ 

tence of some normal reserve capacities. 

We do not desire to become entangled in an empty argument about termi¬ 

nology. It is well known how rigidly the deeply convinced adherents of orthodox 

intellectual schools insist on use of certain words. There are words to which 

are coupled not simply intellectual deliberations but feelings and which have 

become almost holy. Sometimes the revision of statements, theorems, prin¬ 

ciples is more easily accepted than that of concepts or wolds. Whosoever desires 

this comfort may call, equilibrium what we call pressure. It is not the conceptual 

difference which is important but the difference in contents. Equilibrium 

expresses in every discipline equality between two opposed forces, effects. In 

contrast, according to the definitions of this book, pressure expresses inequality. 

We call pressure the state where there is overweight, preponderance on the side 

of one of the partners (the buyers, that is, the buyers’ market). We believe that 

most advocates of the GE school consider this state of affairs to be desirable 

from the point of view of economic policy—but this conclusion of theirs 

becomes rather blurred in their theoretical works advocating equality of 

forces. 
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But here we have come to the normative evaluation of the problem. Up to 

this point, we have dealt merely with the descriptive-explanatory interpretation 

of the theories of the GE school. Is it or is it not beneficial from the point of 

view of the performance of the economic system for disequilibrium to exist for 

pressure or suction to prevail? The answer to this question, (he normative 

interpretation of the theory, will be left to later chapters. 

There is a second comment about our terminology that often arises in dis¬ 

cussions of tire present book. According to a second view, our concept of “pres¬ 

sure ’ is identical with the traditional concept of “excess supply”. We shall 

discuss this point in Section 22.9. 

19,10. Economic-Historical Starting Points 

Eurther treatment of the subject builds upon Statement 19.2: the functioning 

of economic systems is characterized by the fact that usually there prevails a 

lasting state of either pressure or suction. From the point of view of economic 

history, the statement can be completed as follows: 

Statement 19.4. In most socialist countries, including Hungary, suction has 

prevailed over long periods of time, more or less generally (i.e. in the system as a 

whole). 

Statement 19.5. In most advanced capitalist countries pressure has prevailed 

over long periods of time (especially with the exception of war years) more or less 

generally (i.e. in the system as a whole). 

Both statements contain restrictions (“in most countries”, “more or less 

generally. . . ”) indicating that we acknowledge the presence of opposite pheno¬ 

mena. In socialist countries—in many brandies of industry and frequently—sur¬ 

pluses emerge and unsaleable stocks accumulate. And conversely, in the devel¬ 

oped capitalist countries the palpable lack of certain products is not unknown 

even in times of peace. Still, for a longer period and for the majority of indus¬ 

tries, for most countries, the statements hold. 

Both statements sum up facts generally known from experience, ft is hardly 

to be expected that the simple statement of facts would be challenged by anyone. 

(To illustrate Statement 19.5, we presented some US date in Table 19.4.) 

3t is rather the following questions that may give rise to debate: 

—What are the consequences of the phenomena described in Statements 

19.4 and 19.5. 

—What are the causes of the phenomena? Is suction a necessary concomitant 

of socialism and pressure, one of capitalism? 

To the second question, we should like to anticipate our final answer, which 

is in the negative. Suction or pressure do not follow from the fact of socialism 
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or capitalism; they arise from the comprehensive effects of a whole range of 

historical conditions. Our general view on this question will be outlined later 

on in greater detail. 

The course of the remaining discussion will be as follows. 

In Chapter 20 we shall shelve for some time the problem of the relationship 

between market forces, to which we shall revert in Chapter 21. In order to 

describe the effects of pressure and suction in the real sphere, first we must 

examine some aspects of economic growth. We shall deal primarily with 

technical progress and with the questions of volume and quantity. (The question 

has been anticipated somewhat in Chapters 11 and 16, but now we shall deal 

with it in greater detail.) 

The analysis of pressure and suction will be taken up again in Chapter 21. 

There, we shall deal with the consequences of the relations of market forces. 

Somewhat artificially, we have separated from this the explanation of the causes, 

the conditions and circumstances which give rise to pressure and suction in the 

market. These will not be treated until Chapter 22. 



20. VOLUME AND QUALITY 

20.1. The Case of the Motor-Car and Textiles 

Throughout the world, two closely interrelated processes take place; the 

volume of products turned out increases and their quality improves.1 

Let us consider two characteristic products, motor-cars and textiles. The 

case histories are presented in Tables 20.1 and 20.2. In both tables, the first 

column shows the increase in the volume of world-wide production. Volume 

is measured in the case of the motor-car in numbers of cars, in that of textiles 

in tons of the raw material. It can be seen that progress is rather rapid. 

The volume time-series in themselves yield little information about the 

consumer’s supply of motor-cars and textiles. Today’s motor-car is not identical 

with that of the twenties, and present-day textile production (or, at least, a 

considerable part of it) greatly differs in quality from that of fifty years ago. 

The rest of the columns in the two tables are intended to give an idea of these 

differences. 

In column 3 the major events of technical development are listed for each of 

the two product groups. Here we present the major inventions and innovations 

which have contributed to improving the quality of motor-cars and textiles. 

In columns 4 and 5 we indicated the time when these inventions and innovati¬ 

ons were first applied in industry and the country where they were first used. 

The remaining columns show the trends over time of certain qualitative char¬ 

acteristics of the product in question. 

It goes without saying that this data cannot present a complete picture of 

the dynamics of qualitative development. However, it will give us some idea 

of the qualitative development, and it does show how one-sided it would be 

to measure the changes in the economy exclusively by the growth in the volume 

of production. Equally as important as the volume of production are the entry 

on the scene of new products, the steady improvement in quality, the internal 

'Here, as well as in the following, we always speak of “products” in accordance 
with the conceptual framework introduced in Chapter 4. However, the term also is 
meant to cover services. This particularly must be emphasized when speaking of 
technical progress, since one of the most important phenomena of technical progress 
is precisely rapid growth of the volume of services and the enormous improvement in 

their quality. 
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rejuvenation, the process which Schumpeter has so aptly termed as “creative 

destruction”.2 

20.2. The Increase in Volume 

After the introductory examples above, we can proceed to a more general 

clarification of the concepts, in the course of clarification, in Sections 20.2-20.3, 

we employ symbolical notations. These are not used in the framework of 

mathematical reasoning or a formal model. The purpose of the symbolical 

description is mainly to render the task of observation and measurement more 

unequivocal. This is especially important, since many economists are inclined 

to relegate the scope of problems discussed here into the realm of “unquanti- 

fiable" phenomena. 

Let us begin conceptual clarification with the notion of volume. 

As has already been indicated, the term “motor-car” covers not a single 

type of product but a whole range of automobiles] With “textiles” the case is 

similar. 

Let us call the set of products gjt, gj,.gj serving similar purposes and 

measurable in the same physical unit of measurement theyth product group and 

denote it -6^/ : 0.j = {gjx, gjt, . . - ,gjn } C Let us call the volume of the /h 

product group and denote Vj(t) the total output of the products in the product 

- See Schumpeter [224], and [225]. 

(Fort note to Table 20.2) 

Sources of the volume data: [98], [242], [243], [260], [261], [262], We had no 
immediate data regarding the volume, therefore we had to resort to conciliatory 
solutions in a number of cases to reconcile data that were not strictly comparable 
and to perform complementary estimates. 

The volume data do not contain the porous imitation leather, foam rubber, and 
other textiles not used for clothing (e.g. hemp, etc.). The summations have been 
made upon basis of the raw material production, in tons; with the alteration 
that—in accordance with the general amount of loss—cotton is taken with a weight 
reduced by 5%, wool with a weight reduced by 65%, and raw silk with a weight 
reduced by 50%. 

In the cases of some years the number shown on the table has been calculated 
by interpolation, making use of the data of the closest years. 

Since here we want to demonstrate only the increasing trend of the volume, with 
an aim solely illustrative, this inexactness is not to cause any difficulty. Sources of 
the data regarding the inventions: [44], [52], [119]. 

Beside the published sources we have received information from Sandor Fiilop, 

Walter Endrei, Mrs. I. Rusznyak and Ferenc Izmay. The table was compiled by 
Attila Sods. 
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group produced in the Fh period, as measured in the physical unit of measure¬ 

ment characteristic of the jth product group: 

yj(f) = X */(') (20.1) 

Volume indicators Vj(t) will be called 1 '-indicators. 

When measuring volume Vj(t) we deliberately disregard the qualitative 

properties of the various products belonging to the product group. We do not 

care whether the car is a four-cylinder or a twelve-cylinder one, whether its 

maximum speed is of 30 or 150 km, whether it seats four or six passengers. 

On an abstract level we separate two aspects of real economic development, 

describing the growth in volume independently of qualitative changes of the 

products. 

Fortunately, the ideas of this book do not require that we add up the volumes 

of the various product groups. It will be clear from the literature on the subject 

that such summation involves great methodological difficulties.1 * 3 Here, we 

need not get entangled in these difficulties. When dealing with volume, we 

always speak in the plural; instead of a single, economy-level volume indicator 

we speak of the volumes V\(?), F2(f) ... of the various product groups and of 

the factors furthering or hindering the growth of these volumes. 

20.3. The Quality Concept 

Let us now turn to the other aspect of real economic development, the improve¬ 

ment of quality.4 First, the concept of quality should be clarified. Before 

going into detail, we would like to point out that the philosophical problems 

of "quantity-quality” are avoided here. The concept of the “product’s quality" 

will be used in the everyday sense of the word. It is used in the sense of the engi¬ 

neer speaking of lathes of different quality, or the housewife speaking of 

different detergents. 

1 When calculating most of the aggregate volume indices, the individual volume 

indices are weighted by the prices. In such cases it is problematical whether to use 

constant or current prices, those of the first or of the last year, domestic or foreign 

prices, etc. 
Other methods of computation would avoid the prices and weight the volume 

indices of product groups by other indicators (e.g. manpower or work-hour input). 

To measure economic development, F. Janossy ([99], [100]) has calculated direct 

relationships between aggregate indicators (e.g. national income in dollar terms), on 

the one hand, and the volume of the most characteristic product groups expressed in 

physical units, on the other. 
4 In this chapter, we have drawn on the works of Kuenne [142] and Griliches [76] 

19 KORNAI: Anti-Equilibrium 
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In the sense of the engineer or the housewife, the product’s quality is not some 

undefinable or unmeasurable property. It is not our intention to become entan¬ 

gled in the problem of measuring the aesthetic properties of commodities; rather 

we are prepared to accept the principle of “de gustibus non est disputandum”. 

However, the qualitative properties taken separately are quite “tangible” and 

lend themselves quite well to description and thus also to measurement. 

Some qualitative properties obviously can be measured by real numbers. 

For example the motor-car’s maximum speed, normal fuel consumption, trunk 

capacity, etc. can be described by means of continuous variables. The number 

of doors or passengers is an integer variable. In the case of textiles, it is possible 

to describe in terms of continuous variables the fabric’s breaking strength, the 

count of the yarn, the density of weft etc. 

Other qualitative properties can be expressed by the presence or absence of 

some characteristic. For example is the car fitted with automatic transmission, 

yes or no? In such cases, a variable of the value 0 or 1 may be ordered to 

the qualitative property in question. 

Definition 20.1. The quality of the /th product is composed of Mt 

qualitative properties. Let these be denoted ui], ttu, . . ., «,• . Let us denote 

the set of all qualitative properties describing the quality of the /th product: 

Ql = {«lV uk, To every qualitative property there can be ordered a 

measure of the degree to which the qualitative property asserts itself. The degree 

of assertion of theyth qualitative property in the /'th product is given by quality 

parameter qtj. The vector qt composed of a total of Mt quality parameters qu 

is called a quality vector. 

There are products, the quality of which can be described by 2 or 3 or 5 

quality properties (gasoline is a case in point). In the case of other more com¬ 

plex industrial products, 50 to 100 quality properties may be needed to give a 

full description of the quality, although even in such cases it will usually be 

possible to emphasize 10 to 20 as most important. 

All quality or technical standard specifications constitute an example of 

quality vector q-r The standard specification lists a finite number of properties, 

giving for each of them a standard quality parameter value q*. For example, 

what should be the octane number of the gasoline or the breaking strength of 

a fabric? 

From what has been said above it should be clear that the quality of a pro¬ 

duct is often a “quantitative” category, measurable by a vector the components 

of which are real numbers, quantities. (It is for this reason that we avoid, as a 

counterpart of the term “product quality”, the term “product quantity”, 

speaking instead of the volume of production.) 

We do not wish to produce the illusion that we have succeeded in defining the 
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quality concept in a way that makes measurement simple. Grave problems still 

remain open. Let us suppose that we compare the quality of two kinds of pro¬ 

ducts with similar destination and comparable. Some of the quality parameters 

of product No. 1 are better than those of product No. 2, its other parameters 

are worse. What should the summarizing judgment be, which is the better 

product? Is it possible to measure the “average quality”, valid for the big pro¬ 

duct groups or even for the full production of the national economy, to measure 

the dynamics of the average quality? Is it possible to compare, using summariz¬ 

ing indices, the dynamics of the average quality of the production of two 

different countries? A few interesting experiments have been made in order to 

calculate price indices that would reflect the quality development of certain 

product groups. (For example, Griliches worked out the “hedonistic price 

index” of the American car industry, which is to express the changes in quality.)8 

However, I am sceptical about the question as to whether this can be done for an 

entire national economy, especially for long, historical periods. My conviction 

is that it is not possible to express adequately the qualitative development of the 

total product output of an economic system over a lengthy historical period by 

means of a single qualitative price index. 

As in the case of measuring volume, here, too, it may be stated that from the 

point of view of the present book’s argumentation it fortunately is not neces¬ 

sary to have a summary index over the whole system describing the compre¬ 

hensive improvement in quality of all products. 

Again, we are content with a whole range of indices £?(1), <2<2), . • ■ which 

collectively throw a light on the changes in quality, on the slower or quicker 

rate and the characteristics of the changes. 

Let us call quality indices or briefly Q-indices the group of statistical indices 

which serve to measure some characteristic aspect or component factor of some 

characteristic set of the qualitative changes in all products of some product 

group or of a whole sub-system or system. 

The (^-indices usually are of a partial character; they do not represent compre¬ 

hensively qualitative development as a whole but only one or another of its 

aspects or elements. Only the definition will be presented here; various Q- 

indices will be presented in the course of further treatment of the subject. 

20.4. The Revolutionary New Products 

There are some products—such as television and nylon, the computer and 

penicillin—which distinguish the economy, production, or the whole way of 

living of the present era from that of fifty years ago. 

5 See Griliches [76], 

19 
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Let us regard Table 20.3. Here we have listed a total of 79 revolutionary new 

products which have been introduced in industrial production in the course 

of the past half-century. We have endeavored to confine ourselves exclusively 

to “civilian” goods; accordingly the table does not contain either atomic 

energy or rocket technique. True, it is rather difficult nowadays to draw the 

boundary between industrial research serving military and civilian purposes 

There are nuclear power stations serving peaceful ends and rockets used in 

scientific space research. And conversely, transistors are built not only into 

the radio sets which young people take with them to the beach but into military 

equipment. Therefore, any delimitation is necessarily arbitrary. To the 79 

new products of Table 20.3 let us add some of the inventions shown on Tables 

20.1 and 20.2 regarding car and textile production. Thus, a total of nearly 100 

new products are treated here. 

The tables do not claim completeness. We certainly could find 10 or even 

30 additional products which could be termed as revolutionarily new as justly 

as some inventions in Table 20.3. It is also open to debate whether all products 

listed in Table 20.3 merit the title of a “revolutionary new product”. (Un¬ 

doubtedly, only some of the inventions indicated in Tables 20.1 and 20.2 can be 

regarded as revolutionary new ones.) However, we believe that the tables give 

some idea of the inventions and new products that have contributed most 

markedly to forming the way of life in our present era. 

Why do the products figuring in the table merit the term “revolutionarily 

new”? 

The most important criterion is that they tend to transform thoroughly 

the behaviour of the user organizations and individuals. The computer has revolu • 

tionized scientific research, administration and management; the television has 

revolutionized entertainment and the way of living. 

The revolutionary new product usually generates new needs. Of course, 

people had always longed to see things happening far away; this wish had found 

expression in many a tale and legend. However, it was only after we had televi¬ 

sion that the wish took the form of a need which realistically could be satis¬ 

fied. Or take another example. Small-size, portable—so-called detector—radio 

sets actually existed decades ago. However, the need faded because of the prim¬ 

itive character of the sets. It came to new life with the appearance of transistor 

sets which ensured excellent reception. 

The production of revolutionary new products usually (although not always) 

gives rise to new industries. This is what happened with the production of 

motor-cars, tractors, air-craft, etc. Within a few decades after innovation, these 

became leading industrial branches in several countries. The production of 

man-made fibres and synthetic materials, and electronics as well have grown 

into independent industries within even shorter periods of time. 
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Definition 20.2. The revolutionary new products are consid¬ 

erably superior in quality to the products preceding them with similar desti¬ 

nation. They tend to transform the behavior of the users thoroughly—in the 

case of capital goods, the technology of producers; in that of consumer goods 

the consumption habits and the way of living. They usually create new needs. 

Their production often gives rise to whole new industrial branches. We shall 

call revolutionary product development the activity 

aimed at the invention of revolutionary new products and at the first organiz¬ 

ation of their production. 

The following historical tendency almost appears to be a truism, but it must 

be pointed out because it is entirely neglected by a considerable portion of 

traditional economics: 

Statement 20.1. The appearance and introduction of revolutionary new pro¬ 

ducts constitutes an element of basic importance in the functioning of the real 

sphere. The frequency of the appearance of revolutionary new products and the 

speed of their industrial introduction constitute one of the most important indices 

of changes in the real sphere. 

In this section, we consider only the first appearance and the first introduction 

of revolutionary new products. Mass acceptance will be treated in a later sec¬ 

tion. 

The second sentence in Statement 20.1 leads to problems of measurement. 

An entire range of (2-indices can be worked out to throw light on the char¬ 

acteristics of the processes connected with the first introduction of revolution¬ 

ary new products. Let us assume that technical experts, historians of technol¬ 

ogy and economists engaged in the study of technical progress have selected 

from among the mass of inventions the products which rightly can be termed 

revolutionarily new; i.e. that they have constructed a more complete and reli¬ 

able list than our Table 20.3. In that case, the following calculations could be 

made. 

1. The frequency of the appearance of revolutionary new products, the 

changes in frequency over time, and the frequency by countries. (We shall revert 

to this latter problem in the next chapter.) 

2. How much time elapses between the invention, the innovator’s first 

initiative, and the first production of industrial dimensions? This indicates 

the economy’s speed of adaptation, or in the present case, the adjustment of 

production to the development of technical research. 

3. The history of the new product’s price trend. This is closely related to 

mass introduction which, as mentioned above, will be discussed later on. 



280 VOLUME AND QUALITY 

20.5. Gradual Product Development 

The revolutionary new product has now entered the scene. At the beginning 

in spite of its promising properties—it usually is primitive in character. 

Think only of the first motor-cars or flying machines— how ridiculous they 

appear to us now. Or of the low-quality copies which were first produced 

by the revolutionary new technique of xerography. 

Later on, the product which was revolutionarily new at the time of this first 

appearance is perfected gradually. Its qualitative parameters improve. 

Similar work on “minor details” also is carried out in connection with pro¬ 

ducts which must be considered rather old. A case in point is steel. For centuries 

now mankind has produced steel, but the further possibilities of improving the 

quality of steel are still the subject of research. 

Definition 20.3. The activity aimed at the gradual improvement of the quali¬ 

tative parameters of some product group beyond the level attained previously 

at any time and in any place will be called initiating gradual pro¬ 

duct development.6 

It is clear from the definition that gradual product development is as much 

a pioneer activity as the invention and first introduction of revolutionary new 

products. (This fact is indicated by the term “initiating”.) Catching up with 

quality parameter values already attained elsewhere and adoption of minor or 

major innovations or improvements already introduced in some other place is 

not considered as product development. This should not be interpreted as 

underrating these activities; they will be discussed in detail later on. It is only- 

in the conceptual sense (and, accordingly, in measurement, too) that we wish 

to draw a sharp line between following, adoption and imitation on the one 

hand and the pioneering activity described in Definitions 20.2 and 20.3 (i.e. 

revolutionary and gradual product development) on the other. 

There are border-line cases which might belong either to the category of 

“revolutionary” or to that of “gradual” product development. Once they have 

appeared, viscose, nylon and polyester fibres revolutionized the quality of 

textiles; how are we to qualify now the more recent synthetic fibre types? 

Is automatic transmission, power steering and power braking an invention of 

revolutionary novelty or does it belong to the sphere of the motor-car’s gradual 

product development? As in the case of all kinds of delimitation, there are 

border line cases. However, in the majority of cases it is possible to decide 

6 In the Anglo-Saxon terminology—although not quite uniformly—the term “inven¬ 
tion” is used in connection with revolutionary new products, and “development” 
refers to already existing products. 
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unequivocally whether we are dealing with product development belonging 

to the “revolutionary” or to the “gradual” category. 

A variety of Q-indices can be used to characterize gradual product devel¬ 

opment. 

First of all, we can take the most characteristic components of the quality 

vector of a product group and observe the development of these parameters 

over time for firms in the vanguard of production. 

20.6. Following the World Standard 

One of the most important elements in quality improvement is the following 

of those in the vanguard. Somewhere—in some country, and within that count¬ 

ry, in some firm—pioneering work is performed. There, a revolutionary new 

product is first produced or, at least, some product has first undergone essen¬ 

tial gradual development. The pioneers are followed by other firms in the 

country or by producers in other countries; sooner or later, others start to 

produce the new product, or they begin to use the same partial improvement 

or innovation. Following the world standard can be measured with many kinds 

of indices. 

1. One can observe the difference between the standard of an internationally 

leading quality parameter and the Hungarian standard. 

Is the gap between actual quality and the world standard growing or dimi¬ 

nishing? At what rate? 

2. Let us suppose that the world standard has been reached for a given 

period. How long it took to overtake those in the vanguard is an observable 

phenomenon (and it is highly characteristic of the dynamism of the system). It 

was after 1945 that Japan really began to produce cameras and radios, by the 

sixties she not only had reached the world standard, but she had become one of 

the leading countries in the production of these items. 

3. The spread of revolutionary new products can be described by national 

and international statistical data. How the new product drives the rival old 

products out of use and how the proportion of the new production grows can be 

represented by time series. Similar time series can be established to illustrate 

the spread of non-revolutionary, gradual product development. 

A few examples have been given in Tables 20.1-20.2. 

In our further discussion we shall denote comprehensively revolutionary 

product development, gradual product development and product development 

following the world standard by the general term, product development. 

Here we should like to review briefly two earlier parts of this book. In Section 

113, one of our most important arguments in criticism of the theory of pre¬ 

ference ordering was that the goods brought to the market are constantly 
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changing. Revolutionary new products appear while a great number of minor 

changes takes place in the quality of existing products. Therefore, we cannot 

speak of constancy over time either of preference orderings or of the set of 

implementable alternatives. The present chapter (as well as the next) will 

provide new viewpoints to substantiate this argument. 

In Section 19.8 it was pointed out that we cannot content ourselves with 

conventional demand functions. The buyers buying intentions and aspirations 

must be explained by factors other than prices and incomes. For example, 

the ideas put forward in this chapter suggest that there should be a relationship 

between the appearance of a new product and shifts in demand. Demands are 

shaped also by information of non-price character about the qualitative and 

technical features of the new products. Empirical investigations already have 

been made to find out the rate at which new inventions are spreading; this is a 

phenomena that reflects the spread of new needs.7 

20.7. Reliability of the Quality 

The product development activities all further the improvement of the quality 

of products. A distinction must be drawn between the latter and the activities 

which ensure that a quality standard already attained is generally enforced with 

respect to each individual product and each individual specimen of a product 

type. 

The world s leading camera producers make efforts to bring out new types 

from year to year. From time to time, revolutionary new products appear. 

A recent example is the type which develops and prints instantly within the 

camera. Meanwhile, the gradual development of favourablequalitativeproperties 

has taken place continuously. Individual camera producers have made sudden 

advances in some fields, but the innovations always have been taken over 

sooner or later by the others, too. 

However, when the consumer makes his decision as to which camera to buy, 

he considers not only the results of product development but also the reliability 

of the camera (i.e. that of the producing firm itself). Can he expect the specimen 

to work perfectly? Camera producers make great efforts to ensure that each 

specimen fully meets the quality standards they prescribe for it (and usually 

known also to the informed consumer). 

To use a military analogy, product development activities are akin to the 

advance of an army, whereas ensuring reliable quality is similar to the conso¬ 

lidation and maintenance of the front-line, once occupied. 

In the modern, large firm, these two activities are functionally separated. 

Development activity is carried out by individual inventors, research institutes, 

7 On this subject see Mansfield's book [158], 
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university departments outside the tirm, or by specialized research and develop¬ 

ment departments within the firm. The reliable quality standards of current 

production, on the other hand, are ensured by those in operative control of 

production, the productive plants and the apparatus of technical and quality 

control. 

Again, a whole range of Q-indices can be defined to measure the reliability 

ol products, especially if either national standards, or standards of the company 

are known. It is possible to observe the frequency that products deviate from 

the standard and the average extent of the deviation. Although producers are 

apt to treat such data as business secrets, quality control institutes and associa¬ 

tions do exist to safeguard consumers’ interests, and these institutes disseminate 

information of this character. Repairs under guarantee also allow for inferences 

concerning the reliability of quality. 

20.8. ^-Activities and O-Activities 

On the basis of what has been said up to now in this chapter, the activities 

taking place in the real sphere can be divided (on an abstract level) into two 

broad categories: 

Definition 20.4. The F - activities serve to increase the volume of the 

product output. They comprise the expansion of production by means of a 

better utilization of the existing fixed capital as well as the extension of fixed 

capital by means of investment. The ^-activities serve to improve the 

quality of the product output and the reliability of the quality standards once 

attained. This category comprises revolutionary, initiating gradual and world- 

standard-following product development as well as the activities aimed at 

ensuring reliable quality. The F-activities can be measured by F-indices, 

the Q-activities by (2-indices. 

Sometimes F-activities take place in a “pure” form, without combination 

with (2-activities. This is the case when the firm increases its production exclu¬ 

sively by better utilization of its capacity, without modification of its existing 

fixed capital and using the same materials as before. The case occurs also when 

investment is confined to adding to the existing fixed capital machinery, equip¬ 

ment and structures of exactly the same quality as that already emplo>ed. 

However, such “pure” F-activities are a rather rare occurrence. The following 

statement is based on well-known empirical facts: 

Statement 20.2. Within the framework of technical progress, V- and Q-activities 

are inseparably intertwined. On the input side, new investment increases the 

volume of production in part by putting into operation machinery, equipment 

and structures of a higher quality than those employed previously. On the output 

side, the increase in volume is usually accompanied by an improvement in the 
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quality of the product output. At the same time, the improvement in quality tends 

to bring about an expansion of demand. 

The phenomena called in economies “substitution between the factors ol 

production” and “modification of factor combinations" are closely related 

to the V- and 0-activities. These phenomena refer to the fact that often in a 

productive plant it becomes possible to put into operation new machinery or 

equipment of a higher efficiency (i.e. better quality) than that formerly employ¬ 

ed; this involved a transformation of production technology. 

It is true that the dynamics of the V- and 0-activities are not necessarily 

the same. The one may stagnate for a time in spite of the progress of the 

other or, if not actually stagnating, it may develop rather slowly as compared 

to the other. This problem will be discussed in detail in the next chapter 

However, to some extent there is joint movement and it is this fact that is 

summed up in Statement 20.2. 

20.9. Comparison 

We do not wish to create the impression that our book discovered the problem 

of quality. First of all, the problem is well known to industrialists and to 

consumers, and it has engaged the attention of both engineers and housewives. 

Also it has been treated many times in the economic literature. 

Most interesting in this respect are the works on economic history, technical 

history and economics which analyze expressly the problems of invention 

and practical application of inventions, innovations and new products. Some 

of these works are largely descriptive in character, based on case studies and 

the generalization of their experiences.8 Other authors additionally employ 

econometric methods.9 Unfortunately, these works have remained rather iso¬ 

lated, and their results have not been integrated into the main schools of eco¬ 

nomic thought. 

Economic statisticians, economists engaged in international comparisons 

and economic historians inevitably are faced with the problem of volume and 

quality w'hen attempting to measure the dynamics of growth and to make 

comparisons on the international level. (This has already been mentioned in 

Section 20.2.) However, they have been interested mainly in the methodological 

problems of working out K-indices aggregated on the national level; the inde¬ 

pendent measurement of 0-activities and the international comparison of 

0-indices is lost in the process. 

d here is one element of the 0-activities which has engaged the attention 

ot many representatives of one of the most important schools of modern 

h See, e.g. Je wk es-Sawers-Sti Her man's book [102] already mentioned. 
9 An excellent example is Mansfield's work, [158] quoted before. 
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economic thought, the so-called theory of growth. That is the qualitative 

improvement of capital goods. Several growth models are known which take 

into account technical progress “embodied" in machinery, equipment and 

structures (i.e. their qualitative improvement).10 Important as this may be, 

nevertheless, it needs to be pointed out that these studies deal with a single 

element of the ensemble of (^-activities. The models of growth theory leave 

entirely out of consideration the other elements of the (^-activities. They mea¬ 

sure the results of economic development exclusively by E-indices. Accordingly, 

these theories only strengthen the widespread, entirely erroneous and biased 

view that the economic development of a country should be measured solely 

by the growth rate of the volume of production and that the improvement in 

the quality of the product can be wholly disregarded. However, in actual fact 

the latter is equally important. 

Several branches of the theory of growth (especially the so-called neo-classical 

models) are closely related intellectually with the GE school. At present, the 

theories of the GE school completely disregard the problem of quality. 

It is true that the framework of assumptions and concepts of the GE school 

does not rule out admission of qualitative differences between the products. 

As already pointed out in Chapter 3, the GE model’s interpretation of the 

product concept suggests that two related products differing in quality are 

two different products.11 Thus, if there is no consumer demand for product 6 

(low quality) and rather its substitute, product 7 (good quality), is sought 

after and the production of the latter is possible, then in the models of the GE 

school production and consumption will shift towards product 7. To this extent 

there ts a room in the GE theory for the problem of the quality of products, in 

spite of basic assumption 4 concerning the constancy of the set of products. 

This, however, represents a rather empty and poor treatment of the subject. 

In the final analysis, the variables figuring in the models of the GE school are 

exclusively E-indices. The 0-activities, their motives, the explanations and rela¬ 

tionships of their changes are not analyzed. Why does consumer demand shift 

from the old product to the new one? What is it that prompts the system to 

produce and introduce new products even if the conversion involves certain 

costs? 

The questions left unanswered by the GE school lead to the subject of the 

next chapter—the effects of disequilibrium on the increase in volume, the 

improvement in quality, and also on other processes of the operation of the 

economic system. 

10 For a comprehensive survey, see the report of Hahn-Matthews [78], particularly 
pp. 58-75, as well as the book by Andorka-Danyi-Martos [6]. 

11 This interpretation of the product concept has been assumed also in the present 
book. See Definition 4.10. 

20KORNAI: Anti-Equilibrium 



21. THE CONSEQUENCES OF DISEQUILIBRIUM 

In Chapter 20 we clarified the most important concepts relating to expansion 

of volume and quality improvement. Now with these concepts in mind, we 

continue the train of thought of Chapters 17 to 19, the investigation of the 

operation of the market. This chapter discusses how pressure or suction in the 

market affects the output of the economic system.1 Let us number hereunder the 

components of the output. 

21.1. Volume and Inputs 

Let us first consider only the short run. In the short run, suction is favourable 

to the K-activities. 

When buyers line up for products, firms endeavour to utilize the available 

production funds and manpower to the maximum degree possible. It was in 

the early fifties, when the shortage in materials, energy and consumer goods 

was greatest in Hungary. This was the heroic age of “shock work”, of frantic 

production. It was in that period that the average number of shifts was highest, 

with production going on frequently even on Sundays and holidays. These 

conditions were characteristic not only of mines and factories but also of 

trade—perhaps even more conspicuously so. Employees of crowded shops 

attended impatient customers, without rest. This situation is typical of the 

state of queuing, of the state of suction. 

In a state of suction, investment is distributed in a way that it contributes 

to increasing the volume of production in the shortest possible time. Few 

resources are allocated to investment projects which do not serve the extensive 

expansion of production directly. 

The volume of production may increase also when the economy is in a state 

of pressure, but here the market situation puts a brake on such increases in 

the short run. With considerable unused capacity, redundancy and “slack” 

in most firms, only the cleverest or luckiest firms are able to come close to 

fully exploiting their capabilities. The rest find it impossible to do so; in this 

latter case, a considerable part of investment is allotted to purposes which do 

not directly contribute to increasing the volume of production. 

1 The concept “performance of the system” is explained in Definition 16.2. 
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Statement 21 A. In the short run suction promotes and pressure brakes the 

V-activities, the increase o) volume. In the former case resources are utilized to 

the maximum extent, in the latter, there exist unused reserves. In the former case 

the bulk oj investments serve directly to ihr ease volume; in the latter investment 

projects are not focused so single-mihdedly on volume increase. 

In the long run the situation is more complicated. On the one hand, suction 

strongly stimulates the increase of volume in the long run. But in the long run 

disadvantages assert themselves; suction puts a brake on technical progress 

and this also affects growth of volume for the economy as a whole. Conversely, 

pressure, which promotes technical progress, may in the long run affect the 

growth of volume favourably. 

Whether production involves high or low costs, with wasteful or economical 

use of inputs, is affected also by the relation of market forces. However, in 

this respect the effects of the two types of disequilibrium are not equivocal 

and not easy to characterize. Both pressure and suction tend to promote 

wastefulness as well as thriftiness. 

As pointed out in Statement 21.1, suction results in maximum utilization of 

the available capacity, resources and manpower. At the same time, the general 

shortage situation causes frictions in production, which in turn frequently 

lead to idle hours, to partially unused resources and manpower. It will be 

shown later that as a consequence of frictions in adaptation surplus stocks may 

accumulate. Moreover, forced substitution may cause losses, in some cases 

most grave ones. For example, if a part is missing because some factory has 

failed to deliver it on time, the user is compelled to improvise. This is more 

expensive but still less costly than stopping production altogether because of 

the lack of that part. Another example would be the substitution of an expensive 

raw material for a cheap one because there is no other alternative. 

Statement 21.1 also emphasises the fact that in the case of pressure resources 

and reserves are not utilized to the full extent possible. This under-utilization—• 

this gap between potential and actual production—frequently may be quite 

considerable, and this means waste and social loss. On the other hand, the 

fact that materials, parts and semi-finished products needed for production 

are available readily facilitates the favorable combination of the factors of 

production. 

21.2. Quality 

Let us now examine the (2-activities. The gravest consequence of a continu¬ 

ous state of suction in the almost complete lack of revolutionary product devel¬ 

opment. Let us go back to Table 20.3, presenting the most outstanding products 
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of the past fitly years which were revolutionarily new at the time of their ap¬ 

pearance. Obviously, there is a close correlation between the frequency of 

pioneer introduction of revolutionary new products and the degree of economic 

development in the introducing country. However, when comparing “suction’ 

economies and “pressure” in economies of about the same degree of develop¬ 

ment, it must be stated that the power relations of the market also deeply 

affect the revolutionary production development. It should be noticed that 

with the exception of a few initiatives no socialist country figures among those 

introducing the product in question for the first time. Tables 20.1 and 20.2 

show a similar situation regarding revolutionary new products. This is a grave 

truth, and a regrettable one for the adherents of socialism. But because it is the 

truth, we must face it and ponder over the causes. 

This problem was raised in a manner memorable to us, Hungarians, in 

Andrds Kovacs's excellent documentary film “The Difficult Men”, dealing 

with the fate of some Hungarian inventions of outstanding importance. Some 

of these possibly might have deserved the label “revolutionarily new”, or 

nearly so. However, these inventions were lost; indifference, bureaucracy and 

conservatism raised innumerable obstacles to their practical introduction. 

The film made a great impression on its viewers and gave rise to extensive 

discussions among both economic experts and the non-professional public. 

Yet, the fate of inventions has not much changed since. 

The film revealed the fact that there is no lack in technical talent in Hungary. 

More than one instance of outstanding Hungarian innovation could be cited 

from technological history. One of the inventions in Table 20.3, the Biro pen, 

was invented by a Hungarian; however, its industrial production started abroad. 

This example shows precisely the essence of the problem. Innovators, engineers, 

and researchers endowed with talent exist in every country. Moreover, technol¬ 

ogical history shows us that new techniques do not in every case even come 

from the most highly qualified and erudite experts. Sometimes an ingenious 

idea is conceived by an amateur, probaly because he is free of the influence 

of previously established, traditional technical knowledge, too deeply rooted 

in the mind of the average specialist. The fact that some outstanding results 

have been achieved in the socialist countries in the whole range of the natural 

sciences as well as technical sciences relating to war production shows that 

the problem is not rooted in the lack of talent or in the weakness of scientific 

and technical culture. The problem is the lack of institutions and organizations 

which despite all obstacles can effect the introduction of revolutionarily new 

technical innovations, accepting all the risk concomitant with this work, 

including that of failure, the struggle against conservatism and deep-rooted 

habit. 
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Why should an enterprise director2 accept this risk and take up a struggle 

when—in a state of chronic suction—he is able without such effort to sell the 

products of his firm easily? With the buyers lining up for the firm’s old product, 

why take upon oneself all the trouble involved in the introduction of a new 

product? 

Certainly, we do not rely on one factor to explain the lack of the introduction 

of revolutionary new products. A number of problems also may play a role. 

However, it is our conviction that all other factors are of secondary importance 

as compared to the cause discussed above; in the “sellers’ market”, in the state 

of suction, there is no real incentive to introduce new products. 

Tn the case of pressure the situation is basically different. Given the level of 

technology the market is divided in some fashion among the firms. Although 

some shifts take place from year to year, these are not too radical. The status 

quo is upset usually only when some revolutionarily new product bursts into 

the market. Such a new product is able to conquer the market from its com¬ 

petitors within a comparatively short time and to capture a considerable part of 

the purchasing power. 

Some revolutionarily new products have been introduced by relatively small 

firms which have gained remarkable growth by means of the invention in 

question. A classic case in point is the history of Xerox; a comparatively insigni¬ 

ficant, small firm launched a new technique of reproduction, growing thereby 

into a world-wide concern. 

In other cases research work relating to some epoch-making new product 

is controlled by a mammoth firm which then also introduces it. This is what 

happened in the case of nylon with DuPont. But in such cases, too, the main 

- Let us return to the example of the film “The Difficult Men”, discussed previously. 
The film reporter asks one inventor why there is such a reluctance to introduce inven¬ 
tion in this country. The inventor answers: “Well, this is a question difficult to answer, 
at least to answer in a way that the corresponding part will not have to be cut out 
from the film... Every technical step, every serious technical step will involve, after 
all, the taking of certain risks. Now, one would generally risk the difficulties if one has 
some interest in the matter. If the interests lie in some other direction, risk taking 
obviously would be more difficult.” (From the sound track, [138] , p. 51.) 

Two years later, Laszlo Nadasy published an interview with the innovators in the 
firm, in the periodical “Uj Iras" (“New Writing”). He asked them about the destiny 
of their inventions. The inventors again were full of complaints. To quote one of 
those interviewed: “for an official, the most important thing is obviously to carry out 
the instructions of his superior on whom he is, after all, dependent. This is but natural. 
But for the same reason, it is unnatural that an official should decide—instead of the 
buyers consuming the product—whether a product is good or bad... The official is 
dependent on his superiors but the usefulness of the product depends on the user. 
Let him decide at last, for he is the consumer.” ([188], [189], p. 91.) 
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motive force is that the firm wants to gain an advantage on its competitors in 

conquering the market. 

The effects of the relative strength of market forces show themselves most 

markedly in revolutionary product development. However, the two types 

of disequilibrium have a strong effect also on the other Q-activities. Suction 

will brake and pressure will promote both initiative gradual product develop¬ 

ment and the development work of an initative and adoptive character following 

the world standard.3 

Moreover, the market situation also affects the adherence to quality standards. 

In the case of suction the producers and sellers are not as particular with regard 

to the reputation and absolute reliability of their products as they are in the 

case of pressure. The buyer who is forced to queue is not in a position to raise 

high demands; he is glad to obtain the desired product at all. In the case of 

pressure the situation is different. It may become widely known that a product 

is of low and sub-standard quality; this can lead not only to the loss of a single 

buyer but also to damaging the reputation of the firm, its chances in the market, 

and its position in the race with its competitors. 

Let us sum up the above. 

Statement 21.2. Suction hinders, and pressure advances revolutionary product 

development, and also to a lesser extent the other Q-activities,4 

It would be drawing a one-sided picture of the situation if we suggested that 

in the case of suction all products are deficient in quality and no improvement 

takes place. Equally one-sided would be the converse assertion that in the case 

of pressure all products are of excellent quality. Undoubtedly there are also 

tendencies working in the opposite direction. We shall return to this question 

in Section 21.7, but here we should like to point it out in passing. 

First, let us take the case of suction. With the economic development of a 

country—and this implies a growing volume of production, rising level of 

technical culture and increasing skill of the workers—the quality of products 

necessarily improves independently of whether there is pressure or suction in 
A 

3 In the state of continuous pressure, the choice of products in the U.S.A. is changing 
extremely rapidly. According to estimates some 6,000 new consumer goods appear 
in the market every year. In the ten years 1955 to 1965 the list of consumer goods has 
increased 60 per cent. See M. Sirnai’s article [231]. 

4 For illustration of how the lack of goods—the state of suction—hinders quality 
improvement, we quote here from an article of “Nepszabadsag” (People’s Freedom), 
the central Hungarian paper, on furniture supply: “The data of the first half-year 
collected by the Commercial Quality Control Institute demonstrate that the quality— 
also durability—of furniture have worsened further... In furniture industry the 
opinion prevails that "in today’s market position anything can be sold’ (words quoted 
from the managing director of one of our biggest factories), and, as a consequence, 
not much trouble is taken to assure quality and durability” (see Buzdsi [40]). 
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the market. A rising standard of living is a force acting in the same direction 

in both cases, because consumers become more exacting. Pressure accelerates 

this process and suction brakes it; even suction cannot bring it to a halt. 

In the case of less strong suction quality falls short of the world standard to a 

smaller extent, in that of stronger suction to a greater extent—but nevertheless it 

always follows the world standard. 

Although there is a basic tendency for suction to brake technical progress 

and hinder the introduction of new products, an opposite tendency also asserts 

itself. Chronic shortage may provide an incentive to develop products suited 

to replace those in short supply. It is a generally known fact that shortages 

in the period of World War II gave a strong impetus to research work in the 

field of plastics and synthetic fibres as well as to their industrial production. 

In a whole range of socialist countries, including Hungary, foreign trade 

creates a special situation. The firms producing for export are compelled to take 

into account the strong competition existing in the world market. In foreign 

markets, especially in hard-currency markets, pressure prevails and therefore, 

the quality of export products must be up to standard. This is an incentive to 

improve quality, and the domestic consumer, too, benefits from the results. 

Unfortunately, the opposite effect also assets itself. Most firms do not produce 

exclusively for export; they sell a considerable part of their products in the 

domestic market which is in a state of suction. This acts to lower the exigencies 

as regards quality: “If our product does not meet the export standard, it can 

always be sold at home—consumers will buy it here.” Thus, the lower exigen¬ 

cies of the domestic market in a state of suction weaken the incentives for 

improving quality, and ultimately this has an unfavorable effect on the quality 

of export products also.5 

Turning now to pressure—we must guard against a similar mistake: under 

no circumstances should we “idealize” the conditions of pressure. Above all, 

the eternal change of products and improvement of quality should leave a 

bitter taste in one’s mouth when within society there prevail sharp social 

contrasts and large income inequalities. While, on the other hand huge social 

inputs are made in order to meet the requirements of higher income strata in 

an ever more refined manner, on the other hand, the living standards of broad 

5 From this point of view, the export markets, where also suction prevails have a 
similar effect as the domestic market has. On the export markets where Hungarian 
commodities are in shortage, there will be, obviously, no high-quality requirements 
made on our products. This is most comfortable for the Hungarian producer—however, 
it wili not provide any incentive to develop the technology and to improve the quality 

standards. 
Perhaps also the notion of ambition could be used here. Ambition is—according 

to Definition 12.4—the difference between present ambition and an earlier result. 
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strata gravely and unjustly lag behind those of the former. However, we 

should see that the real evil is rooted in the structure of society, in the owner¬ 

ship relations and the accompanying inequalities in income and in opportunity 

—and it would be wrong to blame the change of products. In itself, this process 

is obviously progressive; it produces the evolution of productive forces and 

with it of human culture and civilization, and no one would benefit if it should 

cease. Beyond this fundamental socio-political problem, the process of improve¬ 

ment in quality is not unequivocal either. While under the effect of pressure 

there is a steady flow of up-to-date products, in certain fields quality deteriora¬ 

tes decidedly. It is a known fact that some capitalist firms deliberately—usu¬ 

ally on the basis of agreement—decrease the durability of products to avoid 

saturation of the market. A considerable part of goods must wear out rapidly 

so that the need for fresh supply sustains the demand. There are firms special¬ 

ized in the production of low-quality mass consumer goods and shop?, selling 

mainly “shoddy” goods. It is a general concomitant of modern large-scale- 

production that the small plants engaged in the production of individual pieces 

and masterly handicraft work decline in prominence; the market is flooded 

with undistinctive mass products- -be it furniture, clothing, or decorative 

articles. 

In general, we may conclude that the improvement of quality depends to a 

large extent on factors independent of the type of disequilibrium; e.g. on 

education, research and product development, the requirements of defense, 

etc. Nevertheless, Statement 21.2 is still valid. 

Speaking of quality we must also briefly touch upon another question 

concerning the relationship between product innovation and process innovation. 

Many economists one-sidedly stress only the latter claiming that if companies 

are truly interested in diminishing costs they will surely try to promote innova¬ 

tions aiming at decreasing inputs. The efforts of the companies are independent 

of the disequilibrium of the economy. Moreover, these economists argue that 

in periods of suction this tendency is reinforced. 

There is some truth in this assertion although it gives an oversimplified 

picture of reality. Upon closer examination of the technical modifications 

introduced in the production process, we discover that these innovations usu¬ 

ally are connected with the introduction of a new instrument, such as a new 

piece of machinery, equipment or measuring apparatus; or, in othei cases, 

they are linked to the use of a new kind of material or to the use of some 

technical equipment on the administrative level. A change which aims exclu¬ 

sively at a more rational utilization of already existing resources is relatively 

rare and usually not really significant. 

When pressure dominates the economy, the seller and the producer are the 

ones who are vitally interested in supplying the consumer with newer and 
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better products. For example, it was not the textile industry (the consumer) 

which perfected nylon but the chemical industry (the producer); or again it 

was not the printing or reproducing industry (the consumer) which developed 

xerography but the Xerox Company (the producer) and so on. The producer 

who develops new products is trying to detect the demands of' the potential 

consumer; in a good portion of the cases, it is the producer and not the con¬ 

sumer on whom the work of developing the new product falls. 

In time of suction the incentive on the part of the manufacturer is lacking. 

In vain the consumer comes to the producer saying, “please give me better 

products in order to decrease my costs”. Why should the producer try to 

fulfil such a request when he is able to sell his products without any innovation 

or change. 

21.3. Relative Strength and Competition 

In the preceding section we have used phrases such as “conquering the market”, 

“gain an advantage on the competitors”. Accordingly, we have tacitly accepted 

the fact that there exists competition and that it is affected by the relation of 

forces in the market. 

The concept of economic competition is given different interpretations by 

the layman and by the economist, or rather, by the various economic schools. 

We should like to use the word “competition” in accordance with the inter¬ 

pretation of everyday language, accepting the disadvantage that this may 

differ widely from the definitions recognized by our discipline. 

In the case of equilibrium as interpreted in accordance with Definition 19.4 

there is not and cannot be any competition. When the buyer's intention and 

actual purchase, and as well the seller’s intention and actual sale, are exactly 

identical, there is nothing to compete for. In such circumstances, sellers can 

peacefully divide among themselves the purchasing power of the buyers, 

and the latter equally peacefully can divide among themselves the products 

of the sellers. This is like a race where each participant has been promised 

a first prize—and actually receives it. The concept of “competitive equilibrium” 

—although a stock phrase with economists—is actually a complete paradox. 

Two types of genuine competition are possible. In the one the sellers court 

the buyers, in the other the buyers court the sellers. Both are genuine forms of 

competition because there are some who reach the goal and others who do not. 

The various forms of monopoly, oligopoly, imperfect and “perfect” compe¬ 

tition are extensively treated in the literature. We do not wish to underrate this 

aspect of the question; however, we believe that it is of secondary importance. 

The primary question is whether there is pressure or suction in the market. 

Let us take first the case of pressure. Let us assume that there is a single 
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monopolistic airline operating in the country. (Foreign companies can operate 

only in cooperation with it.) This is the situation in many countries. Since 

pressure exists, the airline will not be able to enjoy its monopoly freely. It 

will have to compete with the direct substitutes to air transport—the railway 

and the motor-car. Moreover, there exists indirect competition. One of the 

principal users of the airline is the tourist trade. The latter, in turn, competes 

with other pastimes. The family may spend its savings on a pleasant trip, but 

it also may decide to refurnish the flat or to buy a motor-boat. The air transport 

competes indirectly with the furniture trade or motor-boat production. It is 

true that in this case it is practically impossible for passenger transport to sink 

to nil and for all the cash released thereby to be spent on furniture or motor- 

boats. But there may be marginal shifts between the various branches and 

product groups; one may increase 5 per cent while the other increases only 

4 or 3 per cent. 

Let us now consider the reverse case. If there is general suction prevailing in 

a country, then the buyers will compete for the seller and the latter will “reign”, 

even in the branches where production and selling are atomized. In every 

textbook agriculture figures as the classical example of decentralized and 

atomized production. Yet, in periods of war, when there is a general shortage 

of food, even the small farmer will be able to dictate as a “monopolist” and the 

town population will make every sacrifice to obtain food. 

Another typical example is the situation of craftsmen and artisans in present- 

day Hungary. In the majority of capitalist countries, under the conditions of 

genera! pressure, the artisan is a modest member of the lower middle-class, 

placed somewhere below the middle of the income scale, in the neighbourhood 

of minor clerks and better skilled workers. In Hungary, on the other hand, 

he has risen to the top of the income scale, benefiting from the shortage in 

goods and services, from the general suction prevailing in the market of certain 

goods and services. 

The distinguishing characteristic of competition is that the aspiration of the 

organization can be fulfilled only at the expense of ^he competitors. In the 

case of pressure, competition exists only among sellers and in that of suction 

only among buyers; in the case of equilibrium there is no competition. 

Definition 21.1. The criterion of competition: the aspiration of the 

organization can be fulfilled only to the detriment of the competitors. 

According to the above definition, in the case of pressure the actual sales of 

one seller can approach his own aspiration only if one or several other sellers 

fall short of their own aspirations to an even greater degree. This is the essence 

of competition. In the case of suction, on the other hand, where the expansion 

of sales depends only on production, the seller is able to find a buyer for all his 

products. He doe> not need to compete. 
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Similarly, in the case of suction the buyer is able to fulfil his buying aspira¬ 

tion to a higher degree only if this is offset by other buyers’ aspirations remaining 

unfulfilled to an even greater extent; he is competing with the other buyers. 

In the case of pressure, on the other hand, how much the buyer buys depend 

exclusively on his own resources and requirements, and he does not drive out 

the other buyers with his own purchases; he does not compete with them. 

The aforesaid can be summed up in the following statement. 

Statement 21.3. The character of competition is determined by the relative 

snength of market forces; the degree of monopoly or atomization in the branch 

concerned has only a secondary effect on the behaviour of buyers and sellers. 

21.4. Adaptation 

In every market reciprocal adaptation takes place between production and 

consumption, between selling and buying intentions. This is self-evident, and 

there is agreement on this point between all schools of economic thought. 

However, the GE school goes further. It suggests that in the adaptation the 

consumer is predominant, at least in the case of competitive equilibrium. The 

consumer’s preferences are given “from outside” and in the final analysis 

production adapts to these. 

In actual fact the adaptation properties of the system depend very much on 

the type of disequilibrium, on the relative strength of market forces. 

In the case of suction production may detach itself to a considerable extent 

from the consumer's aspirations. As a consequence of the general shortage 

situation the consumer has to resort to forced substitution. Eventually this may 

become a habit: the consumer’s customary decisions adapt to the structure 

enforced by the producer. 

However, this does not mean that the producer can control production 

according to his own will. Even if queuing is fairly general, the length of the 

line is important. If for some products and services the line is too long or too 

short as related to the customary average, then the disproportion will be 

corrected within a shorter or longer time and the comparatively backward 

branch developed at a quicker rate than the others. Thus, here too, there occurs 

a certain adaptation of production to consumer requirements, if only more 

convulsively and more slowly than in the case of pressure. In the state of 

pressure, in the short run production will adapt to consumer requirements. 

As a result of competition among the sellers adaptation is usually quick and 

elastic. When a new requirement appears somewhere, someone will take the 

initiative to meet the requirement. 

At the same time it would be a mistake to believe that in the case of pressure 
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it is exclusively the producer who adapts to the consumer. Above, it has been 

explained in detail that in the case of pressure new products constantly are 

developed and thereby new needs are created. In a sense the effect of production 

on consumption in such cases is even greater than in the state of suction. Pressure 

tends continuously and sometimes rather radically to regroup the consumer s 

requirements and buying intentions. 

In connection with adaptation we must mention also the problems of 

uncertainty. Production and consumption could adapt more easily to each 

other if the intentions of the trading partners in the market were known 

precisely in advance. However, this is not possible, if for no other reason 

than because intentions themselves are frequently rather uncertain. More¬ 

over, the trading partners do not reveal their intentions in advance. 

The literature of the GE theory raises the following question; how does the 

market operate under uncertainty; in such conditions, can there be competitive 

equilibrium? Actually, in our opinion, this is not the essential question. One 

of the main questions asks how uncertainty can be reduced by use of planning 

and reciprocal information. (This already has been discussed in Chapter 11, 

and we shall return to the question once more below.) The other main question 

asks who should bear the burden of uncertainty? It is here that the effect of 

pressure and suction enters the picture. 

In the case of pressure the burden of uncertainty is carried by the seller. 

He must be prepared if the buyer gives him preference over his competitors; 

therefore, he must have considerable reserve capacity and carry reserve stocks. 

This is the case in industry, but it is particularly conspicuous in trade and 

services. The buyer does not feel any uncertainty. If he wants to buy, he may 

rest assured that he will find what he is looking for. 

In the case of suction it is the seller who feels secure and the buyer who faces 

uncertainty. This affects the transaction of his purchases. In a shortage economy 

the buyer—be it the purchasing agent of a factory or a housewife—buys not 

when the need becomes acute (when his buying intention, his aspiration 

takes shape) but when the product in question actually becomes available. 

Shortage necessarily gives rise to a “hamster” philosophy: “let us provide for 

more difficult times and buy more—there may be no opportunity later on”. 

This is one reason why in a state of suction, under the conditions of general 

shortage, redundant stocks tend to accumulate in many places. 

In general, when questioning who carries the burden of uncertainty, we must 

not consider the material aspects of the problem exclusively. We must not 

confine ourselves to the question of who holds reserves. The psychological 

effect also is important. In the case of pressure the seller feels uneasy; will he be 

able to find a buyer; might he not get into trouble because of selling difficulties? 

In the case of suction the seller is sure of himself and the buyer worried whether 
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he will be able to obtain what he is desiring. This is not only a psychological 

problem; it has an elfect also on economic behaviour. It is profoundly con¬ 

nected with what has been discussed in Section 21.2. with encouraging or dis¬ 

couraging activities aimed at raising the quality standards of production. 

21.5. Selection and Concentration 

Economists—and especially the mathematical economists raised in the GE 

school—have become accustomed to consider the market exclusively as a 

factor of coordination—as an institution which coordinates production and 

consumption, bringing about a peaceful harmony between the two. 

In ctual fact the operation of the market in a state of disequilibrium (either 

pressure or suction) constitutes a selective process as well. 

First let us consider the case of pressure. One seller is able regularly to fulfil 

his aspirations. However, some other seller has no similar luck; his actual sales 

fall considerably short of his expectations. The selective effect of the market 

manifests itself directly in how the global difference of total aspirations and total 

actual sales is distributed among the individual sellers. 

In such cases selection is carried out by the buyer. The less well-informed 

buyer—especially in the case of an occasional decision of minor importance— 

chooses at random from among the various sellers. However, in the case of 

repeated decisions the buyer learns from his earlier experiences. Also, if a non¬ 

recurrent but basic decision is involved, he strives to obtain extensive informa¬ 

tion, before making the decision. In such cases, the following are typical 

selection criteria: 

a) The buyer may give preference to the seller whose momentary offer is the 

most advantageous as regards quality, price, service, etc. 

b) He may give preference to the seller who has submitted to him the most 

advantageous offer throughout some longer period of time. 

c) He may give preference to the seller to whom he has become most accus¬ 

tomed. 

Anyone of the three criteria may be used, or the three may assert themselves 

in some combined form. In any case, all three involve the performance of the 

seller; the novelty of his products, their quality and choice, and also the 

attention he pays to the buyer. In other words, the selection carried out by the 

buyer provides an incentive for Q-activities. Moreover, it also provides incen¬ 

tives for economy, for decreasing inputs, because this enables the seller to lower 

prices, which also is attractive to the buyer. 

The distribution of selling tension is not even. The firm where the difference 

between aspirations and actual sales is frequently rather high eventually begins 
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to stagnate and to decline. On the other hand, where selling aspirations are 

fulfilled regularly expansion is rapid. This enables the assertion of “economies 

of scale”, the relative economies connected with greater plant size and mass 

production. It can be seen that in such cases there is favourable interaction 

between V- and (^-activities on the one hand and economy ol inputs on the 

other.6 

Under pressure, ultimately selection contributes to the differentiation and 

concentration of producers. 

In the case of suction the seller can choose between buyers. Some charac¬ 

teristic selection criteria are: 

d) Random selection—the seller is indifferent to who obtains the goods. 

e) Higher organs may intervene and allocate the product in short supply 

according to their own viewpoint. In the most favourable case this rationing 

is based on carefully weighed principles, taking into account social interests. 

However, the official engaged in the allocation may be biased. 

f) The buyer may attempt to bribe the seller or, in the case of government 

allocation, the official concerned. This happens-—luckily in rare cases only—even 

with the purchases of firms. More frequently, the situation arises in the case 

of individual consumers, either in some marked form of bribing or in the form 

of more harmless “tipping”. 

g) The seller may give preference to the buyer who is most unpretentious 

and contents himself with whatever he can obtain. 

These criteria-—just as those listed above for the case of pressure—also may 

assert themselves in combined forms. 

Criteria d), e) and f) have no unequivocally beneficial or harmful effects. 

At most, they are harmful inasmuch as they do not produce the favourable 

incentive of selection as in the case of pressure. Not even the less dynamic, the 

half-hearted firms fear elimination; suction involves “protectionism”. 

Criterion g) acts in the same uirection. It accustoms the firm to be unam¬ 

bitious and conservative, and to calmly acquiesce in the low quality standard 

of its products. 

Let us sum up the above: 

Statement 21 A. In the case of pressure the buyer makes the selection. This 

stimulates the improvement of quality and the economy of inputs. Selection leads 

to differentiation and concentration. In the case of suction the favourable stimul¬ 

ating effects of selection fail to come about. 

Ever since Walras, the GE school has given great attention to the so-called 

6 In Mansfield’s work [158] it is pointed out that the firms in the vanguard of 
technical development in the U.S.A. are growing on the average at double the rate 
of those neglecting the development of new techniques. 



SELECTION AND CONCENTRATION 299 

“tatonnement” process.7 According to this mode of description, the market 

“feels” its way towards equilibrium. Sometimes supply is greater than demand 

and prices decline. Under the effect of declining prices supply diminishes and 

demand increases. This may bring about a disequilibrium of the opposite sign, 

with demand surpassing supply. Then the price increases, which acts towards 

diminishing demand and increasing supply. By “trial and error”, the fluctua¬ 

tions of supply, demand, and prices will lead to equilibrium, provided that 

certain definite conditions exist. 

Unfortunately, we do not know of any Walrasian model which defines 

the selection rules of the “tatonnement” processes. Let us consider the Arrow- 

Hurwicz paper, which may be considered one of the classics on the subject.8 

The authors describe the functioning of the market by representing its “tatonne¬ 

ment” processes with the gradient method of mathematical programming. 

Or, m other words, we can give the gradient algorithm an economic interpreta¬ 

tion which is similar to the Walrasian description of the functioning of the 

market. 

We might give a more narrow interpretation to the Arrow-Hurwicz model, 

regarding it not as a model of the actual operation of the market, but only as 

a model of an anterior information process, before contracting. However, w'hat 

happens if we give a broader interpretation to the model if we consider the 

Arrow-Hurwicz model of the market as one describing the processes of selling, 

buying, production and consumption dynamically, i.e. their operation in the 

course of time? In this case their paper fails to answer, or even to raise, two 

questions. 

—What happens to the unsold products? The algorithm shows what must 

be done with prices when supply surpasses demand. But what must be done 

with the surplus products? Are they added to the initial stock of the next 

period? Or are they destroyed, as was the actual case more than once during 

the great depressions of the inter-W'ar period? Likewise: what happens to 

unsatisfied demand? Does it lapse? Or does it accumulate and add to the 

needs of the next period? 

—How' is surplus demand or surplus supply distributed among the individual 

producers or consumers in the course of the “tatonnement” process, before 

reaching equilibrium? Evenly? Or does there exist some other selection criteri- 

7 See Walras [269], pp. 170 and 520. There is a widespread, misinterpretation of 
the concept “tatonnement”. Some economists use this term to indicate anterior infor¬ 
mation process between buyers and sellers, before contracting. However Walras, 
who introduced this concept in economics, gave quite a different interpretation. He 
called “tatonnement” the actual operation of the market; the “groping” of price, de¬ 
mand and supply towards equilibrium. 

8 See Arrow-Hurwicz [15]. 
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on? The algorithm does give the rule of how to reach equilibrium. But what 

happens before then? As a matter of fact, if the difficulties of selling or buying 

arc not evenly distributed, then some organizations grow stronger, and others 

weaker, before the market as a whole reaches an equilibrium. 

It should be emphasized that we are dealing here not with a special failure 

of the Arrow-Hurwicz model but with a feature common to the whole GL 

school. On one occasion, we attempted to reformulate Oscar Lange's famous 

model of socialism for the purpose of a simulation experiment.9 Lange describes 

an economic system where prices are regulated by a central office in accordance 

with Walras’ “tatonnement” rules; it raises prices in the case of shortages and 

lowers them in that of surpluses. Seemingly, the algorithm of the Lange model 

is perfectly clear. Nevertheless, it could not be reformulated into a simulation 

program. As a matter of fact, in a dynamical interpretation rules must be 

inserted to deal with unsold products and unsatisfied needs. What happens to 

these in the course of time—will they add to supply or demand of the next 

period? And what happens to them as regards distribution among the organi¬ 

zations of the economic system? Which organization bears the consequences of 

disequilibrium and to what extent? Unfortunately. O. Lange’s study does not 

oiler those engaged in programming the simulation experiment any basis for 

an answer to these questions. And yet, these are extremely important questions 

pertaining to the description of actual economic systems. 

21.6. Information Relation between Seller and Buyer 

In Sections21.1 to 21.5 we have examined the effects of pressure and suction on 

the real sphere. First, we analyzed real processes exclusively, and in connection 

with, these, the problems of volume, input and quality. Then, we turned also 

to control processes, in connection with competition, adaptation and selection— 

but again mainly from the point of view of their effects on the real processes. 

Now it is worth while to make some remarks alsoyon the information flows 

and the contracling processes taking place in the control sphere independently 

of the real processes. 

Traditional economic theory gives the impression that the information activi¬ 

ties of seller and buyer are symmetrical, that sellers and buyers reciprocally 

submit their offers to each other, bargain and come to an agreement. However, 

in actual fact the information flows are asymmetrical.10 

!> See Lange [146]. We shall revert to the Lange model below. 
10 The asymmetry of the information processes of buying and selling is pointed out 

in Heflebower [86], However, he describes only the asymmetric state under pressure 
and does not discuss the information flow taking place under the conditions of 
suction. 
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To a certain extent, concentration of information tasks on part of the sellers 
is unavoidable, since a seller is confronted by many buyers, while a buyer 

usually buys a definite product only from a single seller. But, beyond the 

“natural” division of informative tasks between seller and buyer, there are 
also other asymmetries. 

In the case of pressure a disproportionate part of the information tasks falls 
to the seller. The seller endeavors to seek out the buyer. In the fields where this 

activity is possible at all, the seller sends his representatives to call on the buyer. 

Enormous amounts are spent on publicity. This is one of the most detrimental 

consequences of pressure. Sellers manipulate buyers. Through a flood of adver¬ 

tisements, efforts are made to convince buyers that a product offers something 
new—even if no real innovation is involved or at most a slight alteration has 

been made. 
In the case of suction a considerable part of the information tasks falls upon 

the buyer. There is much less publicity (which is to some extent a healthy 

phenomenon). Of course there are advertisements, but characteristically it is 
often the buyer who advertises, informing the potential sellers of his needs. 

The purchasing agent again and again calls on the supplier, urging the ship¬ 
ment of his orders. The individual consumer, the housewife, repeatedly looks 

in at the shop to see whether the long-awaited goods have arrived. 

This one-sided burdening of the buyer with the information tasks is partly 
modified when central institutions intervene and distribute goods in short 

supply by administrative methods. In that case, the center asks for information 
to be sent in by the producers and users and issues instructions to both. The 

tasks connected with the preparation, release, and processing of information 
are thus distributed among producers, users and the central administrative 

organs. 
To sum up, we can make the following statement. 
Statement 21.5. The market has no generally valid information structure; its 

information structure is dependent of the market power relations. 

21.7. Survey of the Effects—Counter-Tendencies 

In Table 21.1 we present a summary survey of the effects of pressure and suc¬ 
tion, on the performance of the system for the hypothetical case when the eco¬ 

nomy functions exclusively in disequilibrium. 
In Chapter 15 we decried the spell of the number “one”, and we do not 

wish now to explain all achievements or failures of the economy with one single 

reason. The type of disequilibrium has a strong effect on the achievements of 

the economic system—but this effect may be strengthened or weakened by 

other factors. 

21 XORNAI: Anti-Equilibrium 
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Table 21.1 

The "pure" effect of pressure and suction 

Domain where the 
effect asserts 

itself 

Pressure Suction 

Volume In the short run brakes the 
increase in volume 

In the short run stimulates the 
increase in volume 

Inputs Partial idleness of resources 
Free combination of inputs 

Tight utilization of resources 
Forced substitutions of inputs 

Quality Stimulates introduction of 
revolutionary new product 

Does not stimulate introduction 
of revolutionary new products 

Stimulates improvement of 
quality and ensures reli¬ 
able quality 

Does not stimulate improvement 
of quality or ensure reliable 
quality 

Competition! Sellers compete for buyer Buyers compete for seller 

Even the monopolist behaves 
“like a competitor” 

Even the seller of the atomized 
branch behaves “like a mono¬ 
polist” 

Adaptation Producer adapts to consumer 
in the short run 

Consumer adapts to producer in 
the short run 

New products transform 
consumer needs 

Uncertainty Burden of uncertainty car¬ 
ried by seller 

Burden of uncertainty carried 
by buyer 

Selection Selection is made by buyer Selection is made by seller or 
central administrative organ 

Generally progressive selec¬ 
tion criteria 

Generally indifferent or counter¬ 
productive selection criteria 

Information flow Generally the seller informs 
the buyer 

Generally the buyer seeks to 
obtain information about 
buying possibilities 

In the highly centralized socialist planned economy, the detrimental effects 

of suction are mitigated by two main factors. One is the regular intervention of 

government and social-political institutions, directed against the negative 

phenomena. Various strict regulations are enforced to prevent the debasing of 

quality. The government maintains quality control organs, and in many fields 

quality standard are prescribed centrally. Technical development is assisted 

by government funds and there is an extensive network of research institutes. 

There is a whole range of material and moral incentives to improving quality, 

reducing costs, meeting in the most flexible manner the needs of the consumers, 

and providing the buyers with matter-of-fact information. 

I 
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I he other counterbalancing factor is the conscience of both managers and 

lower rank personnel. Most people like to work honestly; they are ashamed of 

turning out faulty products. For engineers technical development is a natural 

ambition. Managers find queuing embarassing and strive to bring the com¬ 

position of production into harmony with demand. 

The two factors are interrelated. Moral and material incentives appeal, 

first of all and in many cases most successfully to the conscience of workers 

and employees. 

In connection with suction we have emphasized the positive counterbalances 

to the basic detrimental effects on the output of the system. In connection with 

pressure, on the other hand, we must discuss the negative counterbalances to the 

basic favourable effect. The competition of sellers for the buyer brings abut not 

only new products but also numerous undesirable aspects of the competitive 

struggle: greedy speculation, ruthlessness to competitors, cheating the buyer, a 

flow of false and wasteful advertisement. 

21.8. Tension 

The positive and negative effects also depend on the strength of the pressure or 

suction in the market. So far we have considered only the sign of the disequilib¬ 

rium; are the sellers or the buyers predominant? However, the degree of 

predominance is not immaterial. 

Let us consider first the case of pressure. 

The concept of tension of aspiration is based on the difference between the 

seller’s aspiration and actual sales.11 As a first approximation we may say that 

pressure on the market will be the greater, the greater the seller’s aspiration 

tension. 

The phenomenon is analogous to the operation of a hydroelectric power 

plant: the water is able to perform work because there are two water levels 

differing from each other; the hydro-electric generators are driven by the water 

rushing down from the higher level to the lower one. The greater the difference 

between the two levels, the larger the generators the water can drive and the 

greater the amount of current that can be generated. True, there is a tendency 

for the water to reach a state of equilibrium where the two water levels are 

equalized in accordance with the law of communicating vessels. However, 

should this state be attained, although a fine state of equilibrium would be 

brought about, the production of current would cease altogether. The water is 

11 See the general definition of tension of aspiration 12.3, as well as its specification 
for the tension of selling and buying aspirations in Chapter 19. 

21* 



304 THE CONSEQUENCES OF DISEQUILIBRIUM 

able to drive the generators only as long as there is a difference between the 

two water levels. 

There is a similar phenomenon also in connection with electricity. Electric 

current flows only where there is electrical tension (i.e. a difference betw een the 

two poles in electric potential). Here, too, there is a tendency towards equilibri¬ 

um, towards equalizing the electrical potentials. But n this equilibrium is 

realized in the sense that the difference between the potentials is not continually 

reproduced, then the electric current will cease at the same time. 

In our case the analogous phenomenon is the tension, the difference between 

aspiration and result. A whole range of processes (improvement of quality, 

etc.) are driven forward by this tension—just as the difference in water levels 

drives the generator and the difference in potentials the machines operated 

with electric current. When the tension ceases, the driving force of the process 

in question disappears. 

21.9. Intensity 

Tension by itself does not give a full explanation. Let us imagine two large- 

scale plants of equal size, say, two shoe factories. Both strive at selling one milli¬ 

on pairs of shoes per year and both succeed in selling 800 thousand pairs only. 

The tension of selling aspiration is thus equal in both factories. Nevertheless, 

there may exist some fundamental differences. Let us assume that die first 

factory is in Hungary in the fifties. Here, the manager and the managerial staff 

are quite indifferent as to whether the selling aspiration can be fulfilled or not. 

Both bonuses and honors depend exclusively on the fulfilment of the production 

plan, irrespective of whether or not the products are sold. 

The second factory is located in a country where it is of vital importance 

whether or not its products can be sold, and what profit results from the sale. 

Production without selling would mean a net loss. If our firm has been strug¬ 

gling w'ith selling difficulties for a long time and if it ^annot sell oft' its stock it 

may go bankrupt. Therefore, in such a case there would be hectic activity to 

promote sales; salesmen would be sent out to call on the shoe dealers and pro¬ 

ducts would be advertised widely. Also, managers would try to keep abreast 

with the latest fashion in shoes or even to launch a new fashion since this, too, 

may contribute to successful selling. 

In the terminology introduced in Chapter 12, in the second firm there is a 

much higher intensity of selling aspiration than in the first one. The example 

indicates that the intensity of selling is highly dependent on the interestedness of 

the sellers. If the seller is not very interested in the selling results, he will not 

work intensively. The more important the results are to him, the more they 

represent a question of existence, the more intensive is the aspiration. 
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On what does intensity depend? Without trying to rank factors by impor¬ 

tance, we list some relevant factors: 

1. How long have stocks of the commodity destined for sale been held? 

Within a period that the firm considers “normal”, it does not worry about the 

pre'-ence of stocks; however, after expiration of this period the unsold com¬ 

modity begins to cause ever greater fretfulness. Storage involves costs; the state 

of the commodity deteriorates; it becomes obsolete; and so on. 

2. What are prospects for the future? If sales prospects promise to be favour¬ 

able, it is not so urgent to sell. But if they are bad, it is important to sell, and 

the sooner the better. 

3. What is the business situation of the firm, its monetary reserves, its credit- 

worthiness? Can normal business be carried on even if it does not sell now, or 

will it get into trouble if the sale does not succeed? 

4. What are competitors doing? Are they making aggressive efforts to conquer 

the market or are they not striving to win over the usual trading partners of the 

rival firm? 

5. Finally, there is the most essential point; how important is the fate of the 

firm to those who decide on selling? To what extent are they concerned with 

the momentary position and the future of the firm? How important is it to 

them whether the firm stagnates, grows or is ruined? And additionally, is there 

a real chance of failure or does the state or a bank guarantee survival? Can 

such an organization interfere and prevent the bankruptcy of the firm? To 

summarize, to what extent are the decision-makers identified with the “interests 

of the firm”, and more precisely, with its sales interests? 

In Chapter 12 we emphasized that intensity cannot be measured directly. 

It finds its expression only in the promoting activities carried out to ensure 

the attainment of the aspiration. 

In the case of pressure, attainment of the selling aspiration level is promoted 

by three types of activities: 

A. Improving the quality, the various kinds of (?-activities. 

B. Informative processes: personal visits to buyers by agents, various forms 

of advertisement, including both factual information and deception of buyers. 

C. Relative price reductions. 

In relation to tension and intensity of aspiration, we should like to call 

attention to an important phenomenon, the interrelation among the various 

promoting processes. 

Improvement in quality, advertisement and price changes usually appear 

together. New products are announced by advertising and even within a general 

pres-,ure situation “excess demand”, suction, appears in relation to the new 

product. This enables the seller to charge a high initial price for the new product 
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in demand. At the same time, the old obsolete product is offered for “sale”, 

and this is also accompanied by a certain advertisement and price reduction. 

The problem is not only that the various sales promoting processes appear 

together, but additionally, that each process acts on the other one. Consider 

the effect of the price on the improvement of quality. The phenomenon is well 

known. In the case of pressure, there are two kinds of motives prompting the 

producer to improve the product. The first (which is not stressed sufficiently by 

the GE school) is that the firm strives to expand or, at least, to preserve its 

share in the total turnover of the market. The other important motive (which 

justly receives sufficient emphasis in the GE theories) is the expectation of 

high profits. While the new product is scarce, a high price may be charged for 

it. However, the process is somewhat more complex than is recognized in the 

standard market theories describing it. Not all new products stand the test and 

earn abundant profits. But since great successes are not infrequent, the hope 

in itself mobilizes response. In fact, the circumstance that every hundredth 

product brings huge additional profits for the enterprise provides greater 

impetus to improve quality and increases the intensity of the <2-processes to a 

greater extent than would the circumstance of the additional profits being 

evenly distributed among the hundred new products. 

| To sum up: 

Statement 21.6. Pressure on the market increases as the tension and intensity 

of selling aspiration increases. The intensity is indicated by the extent and growth 

of activities promoting the attainment of selling aspiration, i.e. A) product devel¬ 

opment and quality control as well as B) advertising—the process of informing and 

convincing the buyers and C) price reductions. 

The formalization of Statement 21.6 constitutes an important problem 

for research. It would be necessary to specify functions for the individual 

promoting activities in order to illustrate the effects of pressure. For the sake 

of illustration only, we mention that functions of the following type could be 

obtained: 

(21.1) 
dr 

where Qfis the y'th Q index, i.e. one of the indices measuring the quality 

improving activities, and wthe intensity of selling aspirations. The three 

points at the end of the formula indicates that the growth rate of the Q index 

depends not only on tension and intensity but also on other factors (which have 

been discussed in the preceding sections). These also must be taken into account 

as independent variables. 

The form of formula (21.1) has been borrowed from the natural sciences. 

It is customary to define the velocity of various physical and chemical processes 
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as a linear function of the deviation from some equilibrium value (in our 

example, from the selling aspiration). 

It should be emphasized once more that formula (21.1) does not even pre¬ 

tend to be a final formulation; rather it serves to provoke thought. It is impos¬ 

sible to decide a priori the form of the functions defined in Statement 21.6. 

This requires further theoretical work and particularly empirical observation. 

In the final outcome, genuine real-science laws of motion of the economy must 

be discovered in this way; these laws relate the motive forces, the tensions, the 

deviations between the equilibrium value and the actual value of some variable 

to various social and economic processes (the increase in volume, the improve¬ 

ment of quality, technical progress). 

Suction, too, can be treated in a manner analogous to the above description 

of pressure. The intensity of suction depends on the extent of the tension, i.e. 

the unsatisfaction of the buyer. The higher it is, the more impatient is the buyer. 

Of course, impatience also depends on the harm caused to the buyer by the 

shortage; how intensively does he strive to fulfil his aspiration? Let us recall 

our motor-car purchaser in Chapter 19. If his buying intention is very intensive, 

he does everything in his power to obtain a car. Again and again he calls on 

the selling organization and urges them to sell him a car. He tries to “pull 

strings" and he may even attempt to bribe the seller. If, on the other hand, the 

matter is not very important to him, he waits patiently until his turn comes. 

The determinants of intensity under suction may be expressed in a more 

general form as follows: 

1. How long has the buyer waited to satisfy his needs? (Provided that he 

can wait and the need does not become obsolete.) The buyer who has waited 

longer is more impatient; his demand is more intensive. 

2. What are future prospects? If a shortage is expected, it is worth while to 

make efforts to purchase and accumulate stocks. If supply is abundant and 

continuous, procurement is not so pressing. If a price increase is expected, it is 

worth while to buy now. If a price reduction is imminent, purchasing is not 

urgent. 

3. Are there any reserves and stocks, and of what size? If reserves and stocks 

are abundant, procurement is not urgent; if they are small, procurement 

becomes more important. 

4. What is the buying behaviour of competing firms? Do they aggressively 

push the firm away from favourable sources of procurement or do they respect 

established patterns? 

5. What is the importance of the product which the firm intends to buy from 

the point of view of the production of the firm? It is possible that no other 

product can be substituted, and thus that the product is indispensable; or the 
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only substitutes may be poorer or more expensive goods. Perhaps, substitution 

is easily done. This leads us to factor 6: 

6. What is the elfect of success or failure of procurement on the activity of the 

firm? In an extreme case, if procurement does not succeed, the firm might be 

compelled to stop production. Has it monetary reserves or credit for this case 

so that a temporary shut-down would not mean complete bankruptcy? Alter¬ 

natively the failure of procurement may cause only a partial disturbance in the 

production of the firm and in its financial situation? How great is this disturb¬ 

ance; what financial, organizational, and other difficulties are involved? 

7. We have saved the deepest effect for last. To what extent are those on 

whom procurement actually depends and who decide on the conditions of 

demand, identified with the business success or failure of the firm, its continuous 

functioning, survival or extinction? 

Statement 21.7. Suction in the market is a monotonic increasing function oj the 

tension and intensity of buying aspiration. The intensity is indicated by the extent 

and growth of activities promoting the attainment of buying aspirations, thus, 

among other things, by the urging of seders (or the distributing centraI institu¬ 

tions) and probably by bribes, forced substitutions, and the buyer's information 

collecting activity. 

21.10. Normative Standpoint 

We have endeavoured to compare pressure and suction objectively, from the 

viewpoint of the descriptive-explanatory real-science. However, although we 

have pointed out both the favourable consequences of suction and the un¬ 

favourable ones of pressure, it should already be clear from what already has 

been said that in our opinion from the viewpoint of the performance of the 

system, pressure has more advantages and less disadvantages than suction. 

Therefore, economic policy should endeavour to make-general pressure prevail 

in the market, with three qualifications: 

1. There should be tension between selling aspiration and actual selling—but 

not too great tension. Tension should be sufficient to make the seller worry about 

selling but it should not be accompanied by too great idleness of resources. 

2. The intensity of aspiration should be strong. Seders should be highly interested 

in the success of selling. 

3. There should operate counter-forces and counter-processes to neutralize 

or at least mitigate the detrimental effects of pressure: speculation, ruthlessness 

towards competitors, cheating the buyers, wasteful advertising. 
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21.11. Comparison 

At the end of each preceding chapter, we have compared our theory with the 

GE school, mainly on the basis of how well each theory describes and explains. 

Now, let us turn to the comparison of normative approach. Having presented 

in the forgoing section our own standpoint, let us survey the economic-political 

suggestions of other theories. 

We begin with the GE school. The theoretical works belonging to this school 

do not generally formulate economic-political suggestions. Our remarks below 

could be dismissed easily by the GE economist with the following argument; 

“We have never suggested that economic policy-makers should bring about 

competitive equilibrium. We would only say that under such and such condi¬ 

tions this equilibrium could be brought about, and that if brought about, it 

offers such and such benefits.” 

This argument is only partly justified. The truth is that an economic theory 

will suggest normative viewpoints merely by the selection of the questions to be 

answered. When a school continues to scrutinize the conditions necessary 

for equilibrium to come about, the conditions necessary for that equilibrium 

to be stable, and the conditions under which it meets various optimality criteria, 

then it inevitably suggests that equilibrium is desirable. If a hundred economists 

brought up in the GE school were asked whether it is good or bad for an 

economic system to be in equilibrium, ninety-nine certainly will answer that 

it is good. 

Here, we have come to one of the most essential criticisms of the GE school— 

probably the absolutely most essential one. Our book is profoundly opposed 

to the viewpoint that equilibrium is good. As a matter of fact, in our view—and 

we have endeavoured to clarify this in the present chapter—what is desirable is 

not that demand and supply should be in equilibrium but that the aspirations 

of both sellers and buyers should be intensive and that one type of disequilib¬ 

rium, namely pressure, should assert itself at this high degree of intensity. 

The marriage between an impotent man and a frigid woman may be considered 

as some kind of “equilibrium”—nevertheless, it can hardly be considered the 

ideal form of relationship between the two sexes. An intensive clash between 

opposed forces—a passionate one, we might say—is highly preferable to a 

halfhearted “state of equilibrium” in the economy. 

In our first description of the theory of the GE school (Section 3.6) and again 

in our discussion of preference ordering (Section 11.9), we have emphasized 

that it is one of the merits of the theory under criticism to have brought into 

the fore the concept of consumer sovereignty. Every humanist will subscribe to 
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the idea that the production of material goods should serve the satisfaction of 

human wants; production should adapt to men’s needs, and man’s needs should 

not be forced to conform to any pattern of production. However, the fulfilment 

of this humanistic norm is not served by an economy in a strict state of equilib¬ 

rium. in Section 21.4 of the present chapter we already pointed out that it is only 

in the case of pressure that the seller is compelled to adapt to the buyer's require¬ 

ments; it is only in that case that the consumer is ‘"sovereign". (And even in this 

case he is sovereign only in the short run. In actual fact his needs are influenced 

by technical progress and by the new products appearing in the market.) 

We do not wish to create the impression that our book is the first to take a 

stand for the requirements to be summed up in Section 21.10. Authors with a 

different theoretical background already have reached similar viewpoints. 

1. The idea appeared in the works of Karl Marx. Although Marx generally 

abstained from normative suggestions concerning the reasonable organization 

of the economic system, in his theory of reproduction he presented some 

remarkable ideas in this connection. He poses the question of how the economy 

should be organized “once the capitalist form of reproduction has been elimi¬ 

nated” and refers to the fact that in some years there is more fixed capital 

being used up and in others less. In the interest of its replacement “the total 

product of the means of production ought to increase in some years and 

decrease in others. This can be accomplished only by continuous relative 

overproduction. On the one hand, more constant capital must be produced than 

that directly necessary and, on the other hand, stocks must be built up of raw 

materials, etc. in excess of the direct annual needs. (This applies especially to 

subsistence goods.) This type of overproduction means that society has taken 

under control the material means of its own reproduction”.12 As can be seen, 

Marx is speaking not simply of reserves and stocks but of continuous relative 

overproduction. 

2. Researchers engaged in the comparison of economic systems introduced 

the term “buyers’ market” versus “sellers’ market”, t^rms which we have used 

repeatedly. They have revealed many of the effects of the two types of market 

situation. 

The intellectual precursors of the Hungarian reform of economic adminis¬ 

tration and management also have adopted this terminology.13 

While most economists are well acquainted with the terms “buyers' market” 

12 Marx Capital, Vol. II, in Hungarian language [168], pp. Mb-Ml. In German- 
Vol. II [167], p. 473. We have used this quotation previously in our book [126] pub 
lished in 1957 and dealing with the overcentralization of economic administration 

1:1 Thus, e.g. in Gycirgy Peter's articles [201] quoted above. 
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and “sellers’ market’’, these concepts usually have not been integrated with other 

theoretical knowledge. In another compartment of the mind the conceptual 

framework of GE theory continues to exist. In one compartment there is 

the normative requirement that the desirable state is the buyers’ market. In the 

other compartment there is the norm of equilibrium. It is time to recognize the 

fact that “buyers' market” means continuous disequilibrium. 

3. Similarly, a number of economists, both in socialist and capitalist countries 

consider it desirable for the economy to retain some “slack” (surplus, unused 

capacity), because some “slack” will foster adaptation and even stimulate 

progress. However, it has not yet entered the general consciousness of the 

economic profession that continuous “slack”, the less-than-complete utilization 

of resources, means continuous disequilibrium. 

4. There is also mention—especially in Western literature—of a gap existing 

between the economy’s potential and actual capacity.14 This concept is based 

on the partial idleness of the resources of the economy, first of all of manpower. 

In the case of complete utilization of resources, the units of the economy would 

be able both separately and collectively to show even higher performance. 

Continuous gap between the actual and potential performance of the economy 

means continuous disequilibrium. (Here we recall the concept of “potential pro¬ 

duction increment” introduced in Chapter 19.) Economists usually point out 

the negative consequences of this disequilibrium—unemployment, slow growth 

rate—and these undoubtedly exist when the gap is unnecessarily wide. Less 

frequently, economists perceive (although sometimes they mention it) that the 

gap, if it is not too wide, may also have positive efforts. It may stimulate techni¬ 

cal progress and the flow of new products; it may improve adaptation and 

selection, and so forth. 

5. In connection with the less developed countries it has been suggested that 

growth occurring in a state of disequilibrium—“unbalanced growth”—is more 

advantageous than growth in an equilibrium context.15 Several authors are of 

the opinion that—in the terminology of the present book—continuous suction 

and tiie appearance of bottle-necks may give an impetus to the country’s 

development. 

The economic growth of backward countries involves special problems the 

analysis of which would exceed the scope of this book. In any case, we are 

under the impression that those advocating development under suction appreci¬ 

ate only the beneficial effect on the increase in volume but underestimate the 

detrimental effect on quality and technical progress. In the light of Hungarian 

14 See Okun's article [195]. 
15 See the studies by Hirschman [89], P. Streeten [244] and S. Mason [172]. 
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experiences the economic policy of suction-type “unbalanced growth” would 

appear one-sided and in many respects harmful. 

Finally, as at several points in this book, we would like to emphasize the 

problem of theoretical integration. All the ideas and statements dealing with 

the appearance and the effects of disequilibrium should be amalgamated into 

one homogeneous theory. 



22. REPRODUCTION OF TENSIONS 

22.1. Delimitation of the Subject 

In the following we shall expound some ideas about the cutises of disequilib¬ 

rium. What is the explanation tor the fact that economic systems do not achieve 

a state ot equilibrium but operate for long periods in the state of suction or 

pressure? How are tensions continuously reproduced, maintaining lasting 

discrepancy between production and consumption, between selling and buying 

intentions and aspiration? Why is it that tire central tendency of production 

and consumption, in selling and buying intentions is not the equilibrium? 

(This was illustrated in Figures 19.2 and 19.3.) 

An answer to these questions still requires much research. Though often we 

have mentioned that our ideas still are very immature, we should like to stress 

that fact particularly at tine present moment. In this chapter we deal with a 

fundamental problem of economic history and economic systems theory which 

has not been investigated sufficiently thoroughly by science. 

Those who are politically biassed against socialism or those who are more 

objective yet superficial easily arrive at the conclusion that suction is a neces¬ 

sary consequence, or at least a concomitant of socialism, and pressure that of 

capitalism. It is not easy to argue with this viewpoint since —as has been stres¬ 

sed in Statements 19.4—19.5—in most of the socialist countries there prevails 

mainly suction and in most of the capitalist countries, pressure. Still, as we 

have anticipated in Section 19.10, we decidedly discard this “explanation”. 

It is our conviction that the socialist system also may exist in the state of pres¬ 

sure and that also general suction may prevail in the market of the capitalist 

system. 

Our conviction is to a certain extent consistent with the facts of economic 

history. On the one hand, according to the available information, the market of 

the Yugoslav economy in the middle of the sixties functioned in a state of 

pressure at 'east for some time in the wake of economic reforms. This change 

was not the result of decentralization or to the introduction of workers’ self¬ 

management, etc.,—suction could have continued for years even with these. 

Rather it was the changes made in investment policy, in price formation and 

wages, and in credit and financial policies that tilted the relation of market 

power. 

On the other hand, in times of war, pressure gives way to suction in most 
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capitalist countries—even where no changes are made in capitalist ownership 

relations, where there is no nationalization.1 

A further example is the commodity market of several backward African, 

South-American and Asian countries, where suction prevails despite the fact 

that the power and ownership relations of the system can by no means be 

considered socialist. 

The examples listed weaken the correlation between suction and socialism 

or between pressure and capitalism. But considering only the facts of economic 

history, the correlation is still rather strong. Therefore, we believe that logical 

arguments are more important. We should like to delineate the main factors 

immediately responsible for suction and pressure. Having surveyed these, we 

can investigate the chain of causes further, looking for the cause of the causes. 

We shall attempt to show that the immediately responsible causes do not neces¬ 

sarily appear under the conditions of socialism or capitalism, respectively, 

but are themselves consequences of a definite economic policy and may be 

changed while maintaining the given ownership relations. 

22.2. Suction: Consumers’ Intentions 

The causes immediately responsible for the state of suction may be classified 

into three major groups: 

1. Factors affecting the trade in consumer goods. 

2. Requirements imposed upon firms; structural disproportions. 

3. Factors affecting the trade in investment goods. 

Let us start with the first group of factors. The phenomenon may be summa¬ 

rized as follows: 

Statement 22.1. The first immediate cause of suction is slow, repressed inflation 

in the trade oj the consumer goods. The consumer canned completely satisfy his 

buying aspirations but regularly performs forced substitution, including forced 

savings. 

Ex post, the self-explanatory equilibrium conditions always prevail. 

—Either the consumer spends his disposable income on the buying of con¬ 

sumer goods or he saves it. 

—All consumers combined cannot buy more than the stock of products 

available. T'wit is, in the last resort, considering a longer period, production 

sets a limit on consumption. 

1 This phenomenon is effectively described in the article on the American war 
economy by Galbraith [68a], entitled: “The disequilibrium system.” 
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The ex ante situation is different. In the case of suction there are grave dis¬ 

proportions; to a considerable extent buyers’ aspirations remain unsatisfied.2 

There are two kinds of (interrelated) reasons. One is the fact that disposable 

income grows in an inflationary manner. The inflationary process is pushed 

forward by the increase of employment and wage rates, in summary, by the 

growth in disposable incomes; prices rise but the rise is retarded by various 

measures, such as government price fixing. Owing to this fact, total disposable 

income is greater than the sum of the previous purchases and the previous 

saving intentions. This “superfluous” disposable income stimulates buying as¬ 

pirations. The other factor of this process involves the efforts made by the 

consumers to reduce risk. 

The state of suction can be furthered also by the rigidities of the price 

system. More flexible prices could contribute to a short-term adaptation: they 

would reduce demand for shortage goods and could render more attractive 

the buying of such articles as are now bought under necessity, because of the 

shortage. Simultaneously the producer would be induced to increase produc¬ 

tion of the articles in shortage and to reduce production of those articles 

which are consumed as a result of forced substitution. Nevertheless, however 

important the effect of relative prices i.e. price proportions, may be, a still 

more important part is played by the proportions of the general price and 

wage level, the total commodity supply, and the total purchasing power. 

The buyer knows that he cannot fulfil all of his aspirations. His aspirations 

might include a car, a flat, new furniture and a travel abroad. He knows that 

if—by some miracle—all four aspirations were met, he would not have the 

money to afford these simultaneously. But there are no miracles, and he fares 

well if some of his aspirations can be met: either the flat, or the car, and so on. 

The feeling of non-satisfaction due to suction strengthens the efforts of the 

buyer at safety, the multiplication of his claims as described above. Thus, 

there is a peculiar suction spiral and the feeling of non-satisfaction grows. Suc¬ 

tion prevails in the control sphere and produces all the effects on the producer 

and consumer described in the preceding chapters—in spite of the fact that in 

the real sphere there is “equilibrium” between purchase and stocks, consump¬ 

tion and production, as described before. 

An additional remark is warranted. The above process—the repressed infla¬ 

tion in the trade of consumer goods, the suction and the feeling of non-satis¬ 

faction—is fully compatible with the growth of real consumption over time 

and thus with a rising standard of living. Total consumption measured in 

constant prices may increase over time while the disproportions due to suction 

prevail. This actually happens in most years in most socialist countries; the 

*The term “unfulfilment ratio” was defined in Definition 19.2. 
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standard of living regularly rises under conditions of suction. It should be 

added that the consumers believe that this rise in the standard of living is 

smaller than it is in reality, precisely because it is coupled with an enduring 

feeling of non-satisfaction. 

22.3. Suction: “Tense” Production Plans, Structural Disproportions 

A second group of the factors immediately responsible for suction are the re¬ 

quirements imposed on enterprises. 

National economic policy in many socialist countries endeavoured over long 

periods of historical development to prompt plants to “maximum performance”. 

Recall the period 1949-1953 in Hungarian economic history, the period of 

“tense production plans”. Firms were expected to produce the maximum volume 

of output with their scarce material, energy and labour resources available. 

Every financial stimulation (e.g. the system of bonuses and wage-payment), 

every moral reward was coupled to success in increasing the volume of produc¬ 

tion: a poor utilization of capacities might have brought moral or even legal 

sanctions. Therefore every plant thirstily sucked in material, energy, and man¬ 

power. 

The practice of “tense plans” hindered the formation and reproduction of 

reserve capacities, surplus resources, and “slacks", which are indispensable 

for the maintenance of the state of pressure.3 

Structural disproportions between entire productive branches are a pheno¬ 

menon similar to that discussed in the previous section. As in the situation 

prevailing in consumption—as expounded in Section 22.2—the phenomenon 

can be understood only if we separate the ex ante disproportion prevailing in 

the control sphere from the ex post equilibrium of the real sphere, that is, 

aspiration and intention on the one hand and realization on the other hand. 

In the real sphere, obviouslv the following equilibrium condition prevails 

ex post: 

The using productive firms cannot purchase more products than are made 

available to them by the supplying productive enterprises. 

The ex ante situation is different; here we turn to the processes of the control 

sphere, the intentions and aspirations. In the case of suction, the following 

disproportions prevail: 

In order to fulfil and overfulfil the tense plans expected from them, productive 

3 For the sake of completeness the pursuit of quantity must be mentioned among 
the factors contributing to the state of suction. Since the introduction of the reform 
of economic management this factor has ceased to exist in Hungary. 
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firms demand more material, energy, in general, more means of production 

than are really available. 

In this sense, there exist structural disproportions. In the literature of the 

socialist countries, frequently even in the official statements of leading states¬ 

men, there are phrases such as: “Production of basic materials has lagged 

behind the requirements of the manufacturing industry”; “energy production 

has lagged behind industrial development”, “production of machine tools has 

not reached the level required by the engineering industry”, and so on. These 

expressions all reflect the disproportion described above. 

Statement 22.2. The second immediate cause of suction is disproportion among 

the productive branches; the aggregate real output of firms supplying a given 

product usually lags behind the aggregate purchasing and utilizing intentions of 

the firms using the particular product, if the latter make efforts to fulfil and over¬ 

fulfil their tense plans. 

22.4. Suction: Investment 

Finally, we turn to the third immediate cause of the state of suction which is 

perhaps the most important one: the disproportions related to investment. 

\ large part of investment decisions are made centrally in socialist countries. 

The five-year plans of many countries contain the most important, concrete 

investment decisions: where, when and what kind of important new plants 

should be established, what new roads should be built, how many and what 

kinds of machines should be given to agriculture, and so on. 

In addition, there are also decentralized investment decisions which are 

made either by local, state administrations (e.g. county or town councils), 

by institutions (e.g. universities or hospitals) or by productive firms. 

To make the problem of investments more palpable, we introduce some 

concepts and notation. 

Let us denote by k the elementary investment decision. This can be made 

either by a government agency, by a firm or by any other institution. 

Suppose that a decision was made in period to; its implementation could 

begin at the earliest in period (1*0+ 1) and it could be concluded in period ty. 

e.g. in 1963 the government decided to build a new factory; work began in 

1965 and was completed in 1969. In this case t0 is 1963 and ty 1969. 

Definition 22.1. The elementary investment decision k 

is valid in period (to, t{) which includes the time from decision-making to 

the completion of the investment activity or the annulment of the decision. 

The period (t0, /1) is called the validity p eriod of the decision. Its 

duration is the period T = (t\ — to+ !)• 

22 KORNAI: Anti-Equilibrium 
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Definition 22.2*. The set JC(t) is the set of all elementary decisions k which 

are valid in period /. The set JC(t) is called investment intention. 

To implement the investment decision, investment goods (machinery, equip¬ 

ment, structures) are required. In the economy there are n kinds of investment 

goods in all. 

Whenever a decision is made about an investment project, the decision 

includes not only the final result of the action (e.g. what factory should be 

built; what and how much it should produce after starting its activity), but also 

the schedule of realization and the necessary inputs. Whether this is stated 

expressly in the investment decision or not, we may assume that to each invest¬ 

ment decision there belongs a time-series of claims on investment goods. For 

the k investment decision (k £ JC(t) let us denote the claims on input pre¬ 

estimated at the time of the decision-making as follows: 

dk(t0+ 1) = dik(ro+1)’ d2k(t0+]), • • •> dlnk(fo-L'') 

= 0+-)’ d2k(t0+2), ...,dmk(t0-r-2) (22.1) 

difili) — dyfitfi), d2k(tfi), . . ., dmk(r1) 

It is possible that all components of the first two (or even more) rows of the 

vectors are zero, provided that some periods elapse from decision-taking until 

the actual commencement of the investment activity. 

With the lapse of time and the advancing implementation of the investment, 

only the claim-vectors of the remaining periods are of importance. And the 

original estimates may be modified. During the implementation of the decision 

it may turn out that more or less of some investment goods is needed; some 

partial action should take place later or sooner; and so on. From the point of 

view of our further dicussions, we are interested exclusively in the current claims 

on inputs. 

Definition 22.3*. Let us call claim on i n v e s t m e n t input arising 

in period (t) and denote by d(t) the vector of n components which determines 

the quantities of the /t-kind of investment goods necessary in order to implement 

the set JC{t), the investment intention, the valid investment decisions. 

dj(t)= Y dJk(t) y = 1.« (22.2) 
ktXU) 

The definition shows that the vector ci(t) is a variable of the control sphere; 

it is an aspiration or intention in a double sense. Partly it expresses only the 

intention of a purchase, not the actual purchase. Partly, this intention itself 

derives from another intention, the investment decision. 

We have to consider two further vectors of n components related to the n 



SUCTION: A COMBINED SURVEY 319 

kinds of investment goods. The first is the vector of the investment goods actually 

purchased in the period t in order to carry out the investment activities, to be 

denoted by x(t). The second is explained in a definition. 

Definition 22.4*. Let us call the vector of the investment goods physically 

available in the period t the investment potential and denote it 

by y(t). 

The components of the vectors d(t), x(t) and y(t) are measured in physical 

units of measurement. 

As in Sections 22.2 and 22.3, we begin with the ex post equilibrium condition 

which, of course, exists in the real sphere: 

x{t) =5 y{t) (22.3) 

The actual acquisition of investment goods cannot exceed the available 

investment potentials. 

In the case of suction there exists an ex ante disproportion in the control 

sphere. 

d(t) > At). (22.4) 

The disproportion described in (22.4) manifests itself in well known pheno¬ 

mena. The press of the socialist countries frequently criticize the planners, 

the economic decision-makers, for beginning too many investments, because 

this causes realization to become too protracted. The smooth realization of 

investment is frequently hindered by shortages; the investor “queues” for 

building capacity, building materials, imported machinery, instruments, equip¬ 

ment. 

Statement 22.3. The third immediate cause responsible for suction is the over- 

ambitious character of investment intentions in comparison to real material and 

technical conditions of carrying out the investments,4 to the investment potential. 

22.5. Suction: A Combined Survey 

Having surveyed the three immediate causes separately, now we may make 

a comprehensive statement. 

On learning of the phenomena of suction, most Western economists are 

inclined to say that these phenomena depend exclusively on prices. These 

economists would explain the whole group of phenomena with repressed infla¬ 

tion; wages grow while the growth of prices is restricted. Therefore, if either 

4 The phenomenon described here is related to the problems that were examined by 
the Yugoslav economist Branko Horvat in his work [94], Horvat points out that every 
economy has an absorptive capacity in respect to investment and if investment plans 
are higher than that tensions and losses result. 

22* 
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the wage inflation is stopped or rapid rise in prices is restrained, the suction 

will cease. 

But our analysis suggests that only the first category of the causes is directly 

related to monetary processes, to the relation between the purchasing power of 

the population and the price level of consumer goods. However, the factors 

under 2. and 3., exert their influence not through prices, credit or money; 

these disproportions appear in “physical” forms. (E.g. when formalizing the 

disproportions (22.4) we used exclusively variables expressed in physical units 

of measurement.) The problem is not that in socialist countries “too much 

money” is allocated to investments but that the investment decisions (which 

also can be described in engineering terms by estimated real inputs and real 

outputs measured in physical units of measurement) generate in their aggregate 

too high investment intentions relative to the realistic possibilities available, 

to the investment potential. After the decision has been made, the money to be 

used for the purchase of investment goods can be created; whenever the action 

has started, the purchasing intentions necessarily will appear. The investor 

begins to put in his claims on building capacity, imported machinery, equip¬ 

ment; his intentions already exist, almost independently of whether the money 

necessary for the purchase is at hand or not. 

Additionally there is the fact that in the socialist countries—particularly 

before the reforms, but to a certain extent even after them—some real processes 

are not controlled by variables measured in money terms (e.g. investment 

credits) but by direct decisions, instructions, suggestions expectations). (“Start 

to build the new factory with an annual capacity of 10,000 tons!”) 

In Sections 22.2-22.4 we described separately three groups of immediate 

causes. In fact, these are not independent of each other, but they mutually 

influence and strengthen each other. There is a particularly strong connection 

between the factors under 3. and l.By simplifying the explanation somewhat, 

we can say the following: 

Overambitious investment intentions lead delays ij^ the realization of in¬ 

vestments. Those working on the realization of the investments obtain incomes 

while the additional production due to their activity—the additional supply— 

appears only with a considerable time-lag. This is one of the factors promoting 

wage-inflation induced from the side of purchasing power. 

The unfavourable effects of suction—the “queueing” and the dissatisfactions 

involved—prompt the economic leadership to restore equilibrium by increasing 

production. But this again leads to the effects mentioned under 2. and 3., to 

tense plans and an excessive volume of investments. Thus, it does not abolish 

but rather increases the tensions due to suction. 

In the final analysis, it seems that all three immediate causes can be reduced 

to a common source: 
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Statement 22.4. The reproduction of suction is ultimately related to the impa¬ 

tient chasing of economic growth, the forcing of the acceleration of the growth 

ratef 

The rigid separation of cause and consequence can no longer be continued 

at this point: the chase after volume, after higher growth rates, is both a cause 

and a consequence of the state of suction. We may also put it in another way; 

there is a close positive correlation between the chase after growth and suction. 

This formulation is a fortunate one because it leaves room for exceptions. 

There are situations in which there still is strong suction although the rate of 

growth is slow. 

The summary Statement 22.4 is supported by economic history. Yet, it 

cannot be considered proven; it may be regarded rather as a working hypothesis. 

Further research is necessary in order to clarify fully the cause of tensions 

accompanying suction. 

22.6. Reproduction of Pressure 

Let us turn to the explanation of pressure, considering mainly the forms that 

appear at present in the developed capitalist countries. We must keep in mind 

the fact that the regulatory variables expressed in monetary terms (—purchasing 

power, credit, monetary savings and prices—) have a much wider scope in a 

capitalist economy than they do in a socialist economy. This was especially 

true before the reforms in the latter countries. 

1. As a first approximation, as in the discussion of suction, we investigate 

the relation between prices and wages. It is known that in most capitalist 

countries inflationary processes have been going on for decades, sometimes at 

a slower, sometimes at a quicker rate. We do not wish to deal here with the 

historical beginnings of these processes; nor with the manner in which the 

original state of pressure came about. Let us be content to recognize that the 

process is already going on and pressure prevails. Then the rise in both prices 

and incomes can continue; that is the value of money diminishes while the 

state of pressure is maintained steadily. The only requirement is that the rise 

in incomes must not precede that of prices but at most keep pace with it. 

The increases of prices and wages are, of course, interrelated but, in a capitalist 

pressure economy price-inflation has a leading role. This ensures that, in spite 

of the steady rise in prices and wages, at no time can the purchasing power of 

the consuming population absorb the mass of products offered for consump¬ 

tion. Under capitalist market conditions this disproportion reverberates affect- 

5 Our train of thought here is related to the comments of F. Janossy in his article 

[101]. 
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ing production through the monetary and credit connections among enterprises. 

In the final analysis solvent buying intentions lag behind the selling intentions 

backed by real stocks of goods or potential production possibilities. 

This phenomenon is related also to the influence of the big concerns on 

price structure. Even if selling meets with difficulties, the firm will introduce 

new products, instead of adapting itself to the given market situation by reduc¬ 

ing prices. 

As in the case of enduring suction, enduring pressure does not preclude the 

growth of real consumption over time. 

The description is only a makeshift outline. Much further research will be 

required before we are able to describe more precisely slow “controlled” 

inflation in the case of “pressure” and that in the case of “suction”. Yet today, 

every govermnent makes efforts to control inflationary processes and to this 

end they try to slow down the rise both in prices and wages. The difference 

between such control in the cases of suction and pressure may be summed up 

as follows. 

Statement 22.5. In order to slow down and control inflationary processes, in 

economies with suction it is the price rises and in those under pressure, the wage 

rises which are held back more efficiently. 

2. As we have pointed out in the case of pressure there is unused potential 

productive capacity, a slack, in the whole of the economy and within that in 

almost every firm taken separately. How does this come about? 

Every enterprise decision-maker knows that considering the whole of the 

economy there are and there will be unused capacities, big stocks of products 

and idle resources. But he hopes that perhaps it will be his enterprise that will 

be able to utilize capacity fully. “Maybe fortune will favour me. Should the 

confidence of the buyer turn towards me, I do not want to turn him away 

because in that event he would not look for me the next time.” 

We have here a vicious circle. Owing to the pressure—as has been pointed 

out in Chapter 21—the buyer may choose from among the sellers. Knowing 

this, every seller tries to prepare for the case when the confidence of the buyer 

turns towards him. Thus, he makes efforts to create surplus capacity—which 

again increases pressure by increasing the selection possibilities of the buyer. 

In the final analysis, this reduces the probability—from the point of view of the 

individual seller—that the buyer will choose precisely him. 

The same idea may be formulated in another manner. The market is charac¬ 

terized by uncertainty. To reduce uncertainty of sales, every seller creates 

separate reserve capacities. The size of this reserve is as great as required by 

his own individual security; he does not want to miss potential buyers. However, 

considering global social needs, the sum of individual reserve capacities is 

much greater than would be necessary for a safe supply for all buyers. (This is 
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why planned economies are tempted to abolish this “exaggerated” reserve.) 

A side effect of this exaggerated excess capacity, is stimulation of important 

progressive technical processes and qualitative improvement. 

3. How “slack arises is related to technical progress, the appearance of 

new products and the improving quality of the old ones. When producers 

supply the users on some given level of quality, there can be equilibrium in 

the narrow static sense. But a new product might appear and begin to draw 

away the buyers. Soon, the producers of the old product will develop excess 

capacity which persists until they follow the initiative and shift to production 

of the new product. 

Since the initiative, the first introduction of a new product, entails great 

advantages strong firms make efforts to prepare for that in advance. For 

example, large chemical firms and pharmaceutical plants reserve some additional 

capacity for this eventuality; should a new invention appear, they may quickly 

shift to its production. 

4. Finally, in the case of pressure as in that of suction, an explanation is 

found in the proportions of investment. The Keynesian school frequently 

deals with the equilibrium and disequilibrium between savings and investment. 

This is related to another, much less discussed aspect of the problem; the rela¬ 

tion between the investment intention and the real investment goods available for 

the implementation of this intention. With the notation introduced in Section 

22.4, this can be described for the case of pressure as follows: 

d(t) < y(t), (22.5) 

that is, the investment intention is smaller than the real investment potential 

available for the investment activities (machinery, equipment, building activ¬ 

ities, etc.). 

The inequality is precisely the reverse of the relation (22.4) describing suc¬ 

tion; there the investment intention was larger than the realistic possibilities 

of implementation. 

This lower level of investment intention may be explained by many factors. 

Money savings, which may serve as a financial basis of decentralized investments, 

are low; the decision-makers are too cautious; the government or the banking 

system pursues a strong restrictive credit policy; public investments are low. 

These factors (and maybe others) may appear separately, but it is more frequent 

that several or all of them exert their effects simultaneously. 

In the final analysis, the core of the matter is that in an economy under 

pressure there always exists idle, unused real capital which can be used for real 

investment. In the financial world this is reflected by the existence of mobile 

money capital which quickly seizes upon investment possibilities that promise 

to be profitable. 
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The idleness of resources is obviously a loss. On the other hand, it has some 

advantageous effects (particularly if it is not too great); it allows investment 

decisions to be more flexible, it facilitates the investments necessary for the 

rapid introduction of new products and new inventions. 

We should like to sum up that which has been said about investment in a 

statement, the truth of which we can not yet prove satisfactorily; however, the 

analyses hitherto performed seem to justify it: 

Statement 22.6. The main regulator of the state of suction and pressure is the 

control of the ratio of investment intentions and investment potential, the produc¬ 

tion of real investment goods. 

Both sides of the inequalities (22.4) and (22.5) can be controlled by purposeful 

measures; both the capacity of the industries turning out investment goods, 

and the investment intentions, the ensemble of investment decisions. The 

former involve longer real processes; the latter involve informative, decision 

and control process which are influenced even more easily. 

Having surveyed the main factors shaping the state of pressure, we propose 

the following summary statement. 

Statement 22.7. The main immediate causes of the state of pressure ure: 

1 .strong breaks on the increase in purchasing power in slow inflationary processes: 

2. surplus capacities created in firms in order to meet smoothly the purchasing 

intentions presenting themselves to the firm: 3. selling difficulties of the firms 

turning out old products when new or improved products gain ground on the market, 

and 4. the lagging behind of investment intentions in comparison to the real 

potential available for the implementation of investments. 

In the final analysis, we find here, too, a strong correlation between the 

growth rate and pressure (or rather, the extent of pressure). A very slow growth 

is usually accompanied by strong pressure. Increase of the growth rate in most 

cases diminishes pressure. If the growth rate is strongly accelerated, the pressure 

wilt turn into suction. 

\ 

22.1. Transition from Pressure to Suction and Vice Versa 

Up to now, we have considered only systems in a state of pure pressure or those 

in a state of pure suction. What happens when a system changes from one state 

to the other? 

Let us take first the case of pressure turning into suction. This has happened 

in capitalist countries when they changed over from peace economy into war 

economy. To a certain extent it is a similar phenomenon when the capitalist 

economy turns from the state of depression into the state of “Hochkonjunktur” 

or “boom”. 
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This situation also occurs when the capitalist system is supplanted by the 

socialist one in a revolutionary way—not after a war but under non-warlike, 

peaceful conditions. Such a transition took place at the end of the fifties in 
Cuba. 

Statement 22.8. In the period of transition from a state oj pressure into that of 

suction the grow th rate oj the volume of real output increases greatly. The transi¬ 

tion entails transitory acceleration. 

Figure 22.1 

Transition from pressure into suction 

The transition is shown in Figure 22.1, where the time of transition is repre¬ 

sented as distance between the two broken vertical lines. As has been clarified 

earlier, it is always the lower line, the lower intention, that predominates since 

only this amount can be realized. The higher intention will not be fulfilled. 

Before the transition it is the purchasing intention which predominates; after 

it the selling intention. But the selling intention suddenly grows, during transi¬ 

tion when the chase after the volume of production, the utilization of the hitherto 

idle “slacks”, begins. It is as if the system obtained “free of charge” as a gift, 

additional fixed assets. Obviously, this induces a sudden rise in the volume of 

production. But this surplus can be acquired only once. If, from a former state 

of relatively unutilized capacities the system arrived at a state where resources 

are fully utilized, further growth can take place only as a function of expanding 

fixed assets, technical development, and rises in productivity and efficiency. 

What would happen if a system operating in the state of suction should shift 
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into the state of pressure? Since there is insufficient historical evidence, we 

depend on logical analysis to establish the following hypothesis: 
Statement 22.9. In the period of transition from the state of suction into 

that of pressure, the growth rate of the volume of real output diminishes to an 

outstanding extent. The transition involves a transitory slowing down of develop¬ 

ment. 

transition 

Figure 22.2 

Transition from suction into pressure 

The transition is shown in Figure 22.2. It is advisable to put a brake on the 

increase of purchasing intentions during the time of transition and to let the 
selling intentions (the production potential) develop. The “slack”, the reserves 

of resources and capacities, as well as more differentiated stocks of products 

must be created. In the final analysis, this is a particular kind of major invest¬ 

ment that does not yield any additional production at the given moment but 

which affects the growth processes later—by accelerating technical progress and 

improving the adaptive and selective properties of the system. 

It is understandable that the socialist countries are hesitant to take such a 

step. The transition would lead partly to a transitory slowing down of the 

growth rate (the importance of which is undoubtedly overestimated, fetishiz- 

ed, as it were). On the other hand, it would probably involve also transitory 

sacrifices as regards the raising of consumption. Regardless of these facts we 

believe that the problems and difficulties described in Chapters 20-21 sooner or 

later will compel socialist countries to organize the transition from the state of 

suction into that of pressure. As was explained in Chapter 16, the performance 
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of the system is composed of many different kinds of effects. Their comprehen¬ 

sive consideration will sooner or later force us to transition from suction to 

pressure. 

22.8. A Degression: The Reform of the Hungarian Economic Control and 
Administration 

As we have said in the foreword to this book, in 1968 there was a deep reform 

of economic control and aministration in Hungary.6 The authority for decision 

making was delegated to a considerable extent to the firms. Partial decentraliza¬ 

tion was carried out with respect to pricing as well as the control of investment. 

The right of decision making was delegated almost entirely to the firms with 

respect to short term decisions on production and inputs. Firms (mainly the 

executives) become much more interested in raising their profits. 

Using the terminology of this book we can say that as a result of the reforms, 

there has been a profound change in the information structure of the economic 

system together with the response functions and decision algorithms of its 

economic institutions. Likewise the decision indicators, the aspirations and 

their intensity have changed. 

Prior to the reform suction prevailed in the Hungarian economy. It is true 

that suction was not uniformly strong in every field. Still, in general, the state 

of suction was dominant and pressure was an exception. In this respect, the 

reform has brought about hardly any change whatever. There has been some 

reallocation of resources. In some fields (perhaps in the food industry and 

in some branches of the light industry) power relations have changed and pres¬ 

sure developed (or, at least) suction became lighter. Still though it is true that 

suction dominates even today. Strong tension due to suction is felt in important 

branches such as the market of meat, of cars, of furniture and of housing, and 

the market of investment goods. 

Thus, an ambiguous situation has developed. Partial decentralization of 

decision rights and the increase in interest in profitability has not yet provided 

sufficient incentive for technical development or for a more flexible adaptation 

to the buyers’ demands—-since there still prevails a sellers’ market and not 

conversely. This should be obvious, since, as we have seen in Chapters 20-21, 

the adaptive properties of the system depend not so much on the institutional 

system but rather more on the type and degree of disquilibrium, on the relative 

strenglh of the buyer and of the seller. 

6 From the rich literature on the subject see, e.g., the book by Rezso Nyers [194], 
works of Tamas Nagy [186] and Istvdn Friss [67], as well as the collection of studies [68] 
in English. 
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The initiators of the Hungarian reform of economic control emphatically 

called attention to this fact.7 However, in the final stage of preparing the 

reform, this aspect of the problem was pushed to the background. 

Let us face wholly sincerely and openly some basic ideas of the Hungarian 

reform which usually are not discussed publicly although everyone is aware 

of them. Some Hungarian economists and economic leaders thought along 

following lines; “The advanced capitalist countries have attained very remark¬ 

able results in technical development, in improving the quality of the products, 

in attentively meeting the buyers’ demand, in flexible adaptation. Therefore, 

let us borrow some important institutional features of modern capitalist 

economy—a greater decentralization of decisions, a greater freedom for price 

movements, profit incentives—without renouncing the fundamentally socialist 

features of our system: socialist ownership relations, planning and central 

control.” 

But, in this form, the idea is only a half truth. All the results achieved by 

modern capitalist economy in technical progress, in improving quality, in 

adaptation, can be explained only partly by decentralized decisions and the 

profit motive. The presence of the state of pressure is an explanation of at 

least equal if not higher rank. Therefore, if Hungary carries out the former 

institutional changes but remains in a state of suction, either the expected, 

favourable results will not appear or they will assert themselves only to a lesser 

extent. 

With some exaggeration, we could add a touch of humour by saying that 

some of the economists preparing the reform of the Hungarian economy became 

victims of their credulity towards the GE school. The real economic life of 

capitalism does not pay much heed to what is being taught in the universities 

under the title of general equilibrium theory. In reality, we find a highly concen¬ 

trated economy in which there are not many traces of atomized, self-regulating 

perfect competition; rather, capitalist economies operate with a complex 

information structure, on the basis of complex motivation and under the effect 

of diversified government intervention. Their economic successes may be 

attributed at least, partly to the lasting state of pressure. But, even if capitalist 

economies do not function according to the suggestions of the GE school, 

some groups of reform-economists in the socialist countries were “taken in” 

by it. Practical men in New York, London, Paris or Amsterdam surely do not 

take the theoretical ideas of exclusive profit-maximization, market price me¬ 

chanism and the “invisible hand” governing the economic processes as seriously 

as do some men in Budapest. The reform-economists do not know closely the 

l7 See primarily the articles by Gyorgy Peter already quoted [201] as well as Chapters 
IV and VI of the book of the present author, published in 1957 [126], 

t 
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mathematical models of the GE school, with all of the line details. But the 

basic ideas of the school, its “suggestions”, have reached their minds. Elusions 

have developed that a partial decentralization of the scope of decision, profit 

incentives, a freer movement of prices—coupled with socialist planning and 

central government control—would be sufficient to secure economic efficiency. 

In our view, these are really necessary but not sufficient. An indispensable 

condition of efficiency, technical progress, improvement of quality and more 

flexible adaptation is a certain amount of pressure—not too strong, but palp¬ 

able. The GE school is silent on this subject and all those who took the one¬ 

sided teachings of the school too seriously, are “victims” of this reticence. 

All that we have said is not a critique of the reform measures hitherto taken. 

It is our conviction that the reforms were fundamentally correct and necessary, 

they should be confirmed. It is desirable to develop further the economic 

reform, so that production becomes more efficient, the growth of firms depends 

more on their own results, and their interest in adaptation and reduction of 

costs increases. We only wish to stress that sooner or later they must be com¬ 

plemented with changes in market power relations. It is not the task of the 

present book to take a stand on when and at what rate this can be carried out. 

Precisely because it requires extensive preparation and perhaps considerable 

sacrifice, the transition must be thoroughly worked out by weighing all social, 

political and economic consequences. It would not be wise to press impatiently 

for a change. However, we are justified to illuminate from the theoretical point 

of view what would result from such a change, from transition to pressure—and 

what would be the consequences of remaining in a state of lasting suction. 

22.9. Comparison: Excess Supply and Excess Demand 

One might raise the question of whether it really was useful to introduce a new 

concept, pressure, in the previous chapters (Chapters 17 to 22). Would it not 

be more simple to say that pressure is nothing else but what in the GE school 

and in the closely related neo-classical price theory is called “excess supply”, 

while suction is the same as “excess demand”? 

There is little use in quibbling over mere terms. The two pairs of concepts, 

pressure—suction and excess supply—excess demand obviously are related. 

Yet there were several considerations which lead us to introduce new terms. 

1. In the neo-classical price-theory both supply and demand are functions 

of prices. In our system both selling and buying intentions do not only or 

necessarily depend on prices. We wanted to introduce a universally valid con¬ 

cept which could be used in describing both the centrally organized economies 

of the socialist and that of the capitalist contries. However, in the socialist 
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economic systems capital investments, for example, have very little to do with 

prices (see Section 22.4). 

As has become clear earlier in this chapter, the state of suction in the 

socialist economy cannot be explained simply by the phenomena of the finan¬ 

cial sphere: by the disproportion between demand and supply, or between 

purchasing power and the quantity of goods offered at the given prices. In 

that form, and without special restrictions, this can be said only about the 

consumer’s market. On the market of the means of production the main 

problem is not that there is—using a simplified expression—“too much money” 

in the hands of the buyer. To cover the requirements of its current production, 

for a normal or maybe tense utilization of capacity, the firm demands more 

material, more spare parts, more machines and manpower than it has at its 

disposal. Similarly: for the realization of the agreed investment decisions there 

would be need for more machines, more building activity and more foreign 

currency than can be afforded by the investment potential of the country.8 In 

this case therefore it is not a disproportion in the financial sphere we are faced 

with, but a gap between the actual real requirement aroused by plans and deci¬ 

sions, and the actual real possibilities. 

2. The usual concepts of supply and demand concern decisions immediately 

previous to selling and buying. In contrast we wanted to study intentions and 

aspirations formulated much earlier. We wanted to observe the measurement 

of satisfaction or dissatisfaction of intentions and aspirations. 

3. The use of any term which has had a long history creates some usual 

association of ideas. If one utters the word ‘excess supply’ before one hundred 

economists brought up in the neo-classical tradition nighty-nine of them will 

continue with the following sequence of ideas; “If price decreases, the supply 

decreases and demand grows until finally the equilibrium price clears the 

market.” 

On the other hand, we would like to associate our notion of pressure with 

the concept of an adaptive mechanism consisting of eta least four simultaneous 

processes: 

a) The decrease in prices of already manufactured products (that is, the 

process well-known from neo-classical price theory). 

b) Adaptation based on non-price information. The seller and the buyer 

8 Aspiration is no wishful thinking but a serious intention. In the case of the buyer 
the seriousness of the intention is proved by the fact that he is prepared to spend his 
money for the buying. As regards however the centrally approved investment decisions 
of the socialist economy, it is more appropriate to apply a different “criterion of 
seriousness”: the intention or aspiration is serious if action is prescribed in a valid 
decision. 
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realize, on the basis of direct information and of stock-changes, that there is 

excess supply and they decrease production without waiting for actual price 

changes to occur. 

c) Introduction of a new product by a producer. 

d) Advertising and other activities which the producer uses to increase the 

sale of both of his old and new products. 

All these processes are extremely important but, from the historical perspec¬ 

tive, process c) is the most significant. 

There are also other grounds for criticizing the neo-classical chain of argu¬ 

ments associated with the notion of excess supply. Pressure (or if you prefer 

‘excess supply’) does not necessarily lead to a decrease in price, 

—because there is always faster or slower inflation, the rate of which is not 

so much influenced by the price setting but rather by the financial and credit 

policies of the government and of the leading companies. 

—because many prices are determined by the oligopolist companies which 

are quite capable of fixing prices. 

—and finally because the choice among products takes place under ever- 

changing conditions and therefore, the change in the price level cannot be 

measured accurately over a long period of time. 

4. Finally, the last argument against the use of the terms excess supply and 

excess demand is that they carry certain normative overtones. 

The word ‘excess’ suggests that it would be better to have less supply than 

‘excess’ supply. However, in the course of this work we have tried to point 

out that from the point of view of the healthy development of the national 

economy it indeed is beneficial that some pressure, some “excess”, be present. 

22.10. Comparison: Macro- and Microeconomics 

Another important difference emerges in the relation between macro- and micro¬ 

economics. It was Samuelson’s famous textbook9 which introduced the concept 

of “neo-classical synthesis”. By this he meant the integration of Keynesian 

macroeconomics with the GE microeconomics following Walras. We fear that 

it is not a real synthesis if macroeconomics is treated in Part 2 of Samuelson’s 

book and microeconomics, in Parts 3 and 4; and there is no discussion of their 

interrelation, organic connections and interaction. 

The GE school gives the impression that the rules of behaviour in micro¬ 

economics are completely independent of the state of the macroeconomic 

situation. Whatever characterizes the whole of the economy, the behaviour 

of the parts —it is thought—still can be described satisfactorily in a way that 

See Samuel son [213]. 
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the firm maximizes profits and the consumer maximizes utility. We have de¬ 

viated sharply from this idea in Chapters 17-22. 

Statement 22.10. Many of the regularities in the behaviour of economic organ¬ 

izations, (of firms, households and control institutions), as well as in the infor¬ 

mation structure of the system depend to a great extent—on the general state of 

the system, on the type and measure of disequilibrium, on the relative strength 

of the buyer and of the seller. 

Of course. Chapters 17-22 have not exhausted the analysis of interrelations 

between macro- and microeconomics; at most they have offered some basic 

ideas. However, it is certain that instead of a pseudo-synthesis, a real synthesis 

is needed, and this must be based on the observation and comparison of differ¬ 

ent economic systems. It is only in this manner that generally valid statements 

—of basic importance from the point of view of the economic systems theory— 

can be derived concerning the effect of the macro-state of the economy on 

micro-economic behaviour and vice versa. 

22.11. Further Research Projects 

The previous chapters (from Chapter 17 to 22) have outlined some problems 

concerning the disequilibrium theory. The author himself is far from consider¬ 

ing the theory presented here to be complete. A whole series of possible research 

projects connected with the topic could be undertaken. Here we would like to 

mention only a few: 

1. It would be helpful to examine more closely the conditions of observation 

and measurement. First, however, we must make more exact and more operative 

a great number of concepts, such as buying and selling intentions, dissatisfac¬ 

tion, potential production increment, intensity and so forth. 

2. Several works have dealt with the theory of flexible prices, that is, with 

prices which themselves can regulate supply and demand. However, the theory 

of relatively more inflexible prices still is waiting elaboration. That is, the theory 

of such prices which together with other regulating and informational mecha¬ 

nisms can regulate the economic processes. 

3. The present book mainly deals with two “pure” cases: the condition of 

general pressure and general suction. However, there are also typical “mixed” 

cases; whole spheres of the same economy might be in a state of permanent 

pressure while others are in a state of permanent suction. This is the case, for 

example, in the economies of most of the developing countries. Permanent 

“coexistence” of different types of disequilibria does deserve further study. 

4. We have emphasized the role of inflationary processes in developing 

pressure and suction. Yet, market disequilibrium can exist side by side with 
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relatively stable currency. The relationship between inflation, the stability of 

currency and permanent market disequilibrium is still far from clear. 

5. Further studies should be made in order to clarify the relation between 

the problems, raised in this book concerning the general disequilibrium of the 

economy and certain problems raised by Keynes and his followers, especially 

in theories of investment, saving, and employment. 

One thing is clear; our knowledge concerning the actual functioning of 

different economic systems can be broadened considerably in the future if we 

spend at least as much mental energy on the analysis of the reasons for and 

consequences of different types of disequilibria as we have spent in the past 

on determination of the abstract conditions of equilibrium. 

23 KORNAI: Anii-Equilibrium 



23. MARKET AND PLANNING 

23.1. Two Extreme Views 

Now that we have come to the end of our discussion of the market, we should 

attempt to summarize the role of the market in the functioning of economic 

systems. 

There are two extreme views, one proposes a “pure” market economy; the 

other, “pure” central planning. 

According to the former the market is in itself capable of controlling the 

economic system. In so far as the price system meets the theoretically established 

requirements of optimality, it in itself will provide the basic information necessa¬ 

ry for control. Any interference with the economic processes is superfluous. 

According to the latter view, the economy must be centrally regulated accord¬ 

ing to plan. If planning is of a sufficiently high standard, exact and reliable, 

there is no need for any other control; in particular, it would be superfluous 

to expose the economy to fluctuations and frictions due to the market. 

A justification of either view could be proven only with extremely strong 

abstractions foreign to reality. It is paradoxical but true that we would have 

to make essentially the same unrealistic assumptions to “prove” the justification 

of either of the extreme views. Among other things, we would accept the follow¬ 

ing: 

1. There is strict rationality; the “homo oeconomicus” predominates in the 

economic system, whether on the lower level (according to GE theory), or on 

the higher (according to the theory of perfect planning). There are no unavoid¬ 

able conflicts. Undisturbed harmony can be brought about. Both views believe 

with naive optimism in the certain absolute victory of rationality. 

2. There is no uncertainty in the economic system. The consequences of every 

decision can be foreseen. 

3. In addition, the mathematical models which formulate the “perfect mar¬ 

ket” or the “perfect central planning” are compelled to apply strong restricting 

assumptions about the real sphere (e.g. elimination of increasing returns, con¬ 

vexity of the set of production alternatives, etc.). 

The problem is that none of the above assumptions is acceptable. (Each 

has been treated in this book several times and thus there is no need for refuta¬ 

tion in this place.) To ask, “Planning or market”—is to ask the wrong question. 

Rather, what we must deal with are two, complementary control subsystems of 

the complicated and complex economic system. 
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23.2. Comparison of the Two Sub-Systems 

In Section 5.5 we introduced the notion of control subsystem to denote the rela¬ 

tively separate parts within the control sphere,1 and we listed five kinds of them 

in all. From among the five we deal here with two, the market and national 

economic planning. 

To make the survey easier we present the comparison in tabular form. 

Table 23.1 compares the information flows in the two sub-systems. Both sub¬ 

systems fulfil a useful role, but neither are fully reliable. 

From the table, it can be seen that we interpret the concept of market broadly 

indeed. This already was made clear in Definition 17.3 as well as Chapter 17-22. 

There are markets where the buyer and the seller freely agree on the price of 

the product. But we also use the word “market” for control sub-systems regu¬ 

lating the market where the prices emerge in another manner, e.g., where they 

are set by official authority or dictated by monopolistic firms. The market 

differs from other control sub-systems in that the seller and the buyer are 

in immediate informative contact with each other and agree to the transactions 

with a “horizontal” information flow. In this sense there is no modern economy 

w ithout a market and thus there was a market in socialist industry even at the 

times of highest centralization. The question is not whether there is a market 

or there is not (there must be one), but what kind of a market? What is the 

algorithm of price formation? Or, a question of equal importance: does pres¬ 

sure or suction prevail in the market? And what is the relation between the 

market and other control sub-systems; what is its relative weight in the whole 

system of control? 

Using Table 23.1 let us now compare the two sub-systems: the market and 

national economic planning. 

The market works with fresh, actual information, but it is short-sighted. 

Planning looks far ahead, but, accordingly, its data base is highly uncertain 

even with the most careful data collection. 

The advantage of the market is that since the buyer pays money and the seller 

receives money, both of them thoroughly consider their offers and whether 

they should enter into contract. In this sense the information supply is respon¬ 

sible. The responsibility of the persons taking part in planning is several times 

removed. Their actions do not directly affect “their pockets”. Therefore, 

irresponsible information is not infrequent. On the other hand, they are less 

biased, more objective. Buyers and sellers are necessarily egoistic; they con¬ 

sider primarily their own momentary interests. The two control sub-systems 

differ from each other in their adaptive qualities. 

1 See Definition 5.9. 

23* 



336 MARKET AND PLANNING 

Tablf 23.1 

Information flow in the market and the planning subsystems 

Characteristics Market Planning 

Major information types Offers and counteroffers Statistical reports 

Advertising Plan proposal and counter¬ 
proposal 

I Order Plan-bargaining, critique 
of the plan-proposal 

Confirmation 

Contract Plan-decision 

Modification of contract 

I 
! 

Instruction or recommen¬ 
dation to those imple¬ 
menting the plan 

i Payment for fulfilment of 
contract 

Character of reflection The information directly 
reflects the real action 

The information reflects 
the real action perhaps 
through several trans¬ 
missions 

Time lag between anterior 
information and real 
action 

Preceding it only slightly, 
almost simultaneous 

Preceding it by consider¬ 
able time (1-5-15-20 
years) 

Role of memory Small; short-time horizon Large; long-time horizon 

Measure Variables measured in both 
physical and value terms: 
price information has 
the outstanding role 

Variables measured in both 
physical and value terms: 
the former have the 
outstanding role 

Is the flow of goods 
accompanied by money 
flow? 

Yes 

^- 

No 

Vertical versus horizontal 
flow of information 

Both, but the horizontal 
flows are dominant 

Both, but the vertical flows 
are dominant 

The market is an adaptive, learning system where participants continuously 

grow wiser from their own earlier failures. For example, if a productive firm 

produces too much, it has trouble selling it all; if it has turned out too little, 

it forgoes good selling possibilities. There is a high cost of such failures: in the 
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final analysis it is blamed not only by the firm but also by society. Planning 

is cheaper. Plans are formulated by applying “trial and error” methods; the 

repeated trials take place only on the paper or in “plan-bargains”, not in the 

fluctuations of real processes. The adaptation cost that can be saved by planning 

is a gain for society. With careful planning it is possible to prevent dispropor¬ 

tions which could be eliminated by the market only ulteriorly, at the cost of 

adaptation sacrifices resulting from fluctuations in real processes. 

In the final analysis, we can draw the following general conclusions: 

Statement 23.1. Neither the market nor planning can reliably control the 

modern, complex economic system alone. In itself, either one is a regulator which 

functions in less than a completely reliable way. Therefore, on the basis of the 

principle of multiplying informationf the combined activity of the two is necessary 

for a satisfactory control of the system, for the improvement of its performance. 

23.3. Factors Determining the Combination of Market and Planning 

Statement 23.1 is of descriptive, real-science character; it establishes the 

existence of a historical tendency toward mixed economies. Every modern 

economic system is “mixed” in the sense that both subsystems appear in it. 

But the statement says nothing concrete about the actual combination real¬ 

ized in some system, which depends on many factors. In the following we 

try to group the factors according to their major criteria. 

/. The political, power and ownership relations of the system. Under socialist 

order. social ownership relations play the dominant role and this promotes 

planning. On the other itand under capitalist order private ownership plays 

the dominant role and this hinders planning. It is a historical fact that economy¬ 

wide planning began in the Soviet Union. 

Private ownership is accompanied by competition, trade secrets, etc., and 

these render general exchange of information difficult. A private firm does not 

like central interference in its own affairs. Of course, this attitude immensely 

hinders central planning. This attitude generates the illusion, spread partly 

under the effect of theoretical economists, that there is no need for central 

planning sime the market can solve every control problem. 

Analogous illusions are found within the socialist countries: illusions about 

the omnipotence of planning, about the unfailing foresight of economic pro¬ 

cesses and the undisturbed possibility of their rational control. 

Thus, it was not only the actual power and ownership relations but also 

2 See Statement 5.2. 
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illusions and misbeliefs that developed undereach of the two systems that acted 

to produce a one-sided emphasis on planning in the socialist countries and on 

the market in the capitalist ones. 

One can recognize an entire economic system as capitalist or socialist accord¬ 

ing to the political, power and ownership relations dominating in it. But with¬ 

in an economy, the ownership relations are usually not uniform. In the capi¬ 

talist countries there exist state-owned firms as well as firms owned by social 

institutions; and there are means of production under private ownership in the 

socialist countries. Accordingly, the concrete proportions between public and 

private property also influence the combination between planning and market. 

A broadening of the scope of public property will act in the direction of in¬ 

creasing the role of the planning sub-system. 

2. General economic policy and, within that, the policy of raising the volume 

of production and the standard of living. The more general economic policy is 

directed toward increasing the volume of real processes, raising the growth 

rate, the more does planning come to the fore. Planning promotes a high con¬ 

centration of resources in those actions which immediately promote the growth 

of volume. This happened in the Soviet Union and in other socialist countries 

But also this is the situation in the developing African and Asian countries 

which set themselves the task of rapidly liquidating backwardness. A highly 

centralized planning has appeared also in these countries. 

When the consumption by the population is on a low level and stagnates on 

that level (or rises only slowly in comparison to that level), it is relatively easy 

to plan centrally the production of consumer goods. The more the planning 

of consumers’ needs comes into the foreground the more it becomes necessary 

for production to adapt to consumers’ needs and for the production of consumer 

goods to become increasingly differentiated. Increasingly it is difficult to plan 

everything centrally. This explains the division of emphasis over the last fifteen 

years in the socialist countries between raising the level of living more quickly 

and subjecting the methods of economic administration to reform. 

3. Pressure or suction. Pressure strengthens the role of the market, and suction 

that of planning (although either general state of the market may exist under 

■either subsystem). In the case of suction “rationing” is necessarily introduced. 

On the other hand, in the case of pressure the control of most real processes 

can be left to a direct agreement between interested sellers and buyers. This is 

one of its major advantages. 

Factors 1-3 hitherto listed affect the whole of the economic system; they 

influence in general the relative “weight” or “proportion” of each of the two 

subsystems. But we must not believe that plan and market will necessarily 

combine in a uniform, even manner within a given economic system. In this 

respect there may be essential differences, first by industries and then by type 
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of decision problem. Let us now review the factors 4-6 which explain these 

deviations between industries and according to type of decision problem. 

4. “Indivisibility”, increasing returns, standard versus fundamental decision,3 

The nature of the decisions are different in the cases of a textile mill deciding 

to produce 100,000 or 105,000 metres of fabrics next week and an electric 

company deciding whether to create a new hydroelectric plant. The first deci¬ 

sion is largely controlled by the market. In making the latter decision, however, 

it is not customary to reason that “the price of electricity has risen, so let us 

build a new power plant’’ or that “the price of electricity has fallen, so there 

is no need for a new investment in power plants”. Instead, efforts are made to 

assess the future development and structure of the economy and to analyse the 

future demand for energy. This example contrasts two simple cases and shows 

that the two differ from each other in a whole series of characteristic features. 

These different features are surveyed in a tabular form in Table 23.2. 

5. Uncertainty. The more complex the decision problem and the longer the 

period which must be anticipated the greater is the importance of the reli¬ 

ability of the forecast. The decision-maker, as has been pointed out in this 

book earlier, makes efforts to reduce uncertainty mainly by collecting informa¬ 

tion. National economic planning is a tool serving this end.4 

Factor 5 is related closely to the fourth one. The risk involved in the decision 

is great if it is connected with some large-size indivisible unit (in our former 

example: the building of a big power plant), and at the same time the decision 

must be taken with deficient information about the expectable consequences. 

The greater the risk, the more the decision-maker will feel the necessity of 

collecting thorough and many-sided information. 

6. Effects measurable and non-measurable with price. In every society there 

are inputs and results, favourable and unfavourable, which are not evaluated 

directly in terms of money and therefore have no price. 

Western literature deals with this problem under two headings. One is 

“externalities”, which are contrasted to “internal” effects appearing in the 

calculations of the profit maximizing firm or of the household drawing up its 

budget (i.e. with all inputs and outputs whose effects are measurable with 

prices). The firm pays higher wages to its workers, if working conditions are 

polluted, but it pays nothing to the population if the factory pollutes the air 

and that air settles down on houses and gardens in the surrounding area. 

The other heading is public goods. Here belong urbanization, water regula- 

3 For the definition of standard and fundamental decisions see Section 9.3. 
4 In France the managers of 371 firms were asked about the advantages and dis¬ 

advantages of planning. They thought that the most important advantage was that 
the plan provided them with a vast amount of information free of charge. See the 
article by Sehoelhammer [223], 
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Table 23.2 

Effect of the type of decision on the combination of market and planning 

Factors which favour the 
market sub-system 

Factors which favour the 
planning sub-system 

Degree of concentration Little concentration, atom¬ 
ized market 

High concentration 

Character of decision Standard decision (smaller 
modification in real va¬ 
riables against earlier 
situation) 

Fundamental decision (ma¬ 
jor modification in real 
variables against earlier 
situation) 

Indivisibility The real variable control¬ 
led by the decision is con¬ 
tinuous; there is no essen¬ 
tial indivisibility 

The real variable control¬ 
led by the decision is not 
continuous; there are 

i essential indivisibilities 

Character of the input- 
outputlfunction 

There are no increasing 
returns 

Increasing returns assert 
themselves 

Time horizon Decision can be taken 
with a short time hori¬ 
zon 

Decision can be taken on¬ 
ly on the basis of a 
longer time horizon 

tion, the preservation of works of art, and so on. Nobody pays for enjoying 

the beauty of a city or for warding off a flood; yet everybody benefits from 

them. 

One of the fundamental problems of the capitalist economy is the neglect of 

externalities and public goods. The extent of this neglect differs by countries; 

perhaps the most extreme examples can be found in the USA. Sociologists, 

economists and politicians are much concerned about the grave troubles 
• *\ 

caused by pollution of rivers, lakes, and the air, by increasing noise, and by 

decreasing public safety. One way out of these difficulties is to internalize the 

externalities; firms should pay for effects which were not priced in the past. 

It is in the USA where one most frequently finds tolls on roads and bridges; it 

is in the USA that instead of general health insurance, the health service is based 

most on costs and there is no institutional care for old people. A “dollariza¬ 

tion” of every human activity increases efficiency somewhat and forces econo¬ 

mizing on resources; however, on the other hand it leads to many anti-humani¬ 

tarian, rigidly materialistic and even outright irrational and wasteful pheno¬ 

mena. 

In the socialist economies there is the opposite problem. Activities were not 
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accounted for in money terms where it would have been expedient to do so. 

The effect was reduced to income incentive1 for working. Economists frequ¬ 

ently have pointed out that the share of benefits above wages paid, “outside 

the envelope", is too great in comparison to the consumer goods available for 

purchase. 

Although there is no delimitation that would be generally valid between the 

‘'internal" and the “external”, between the spheres accounted for and not 

accounted for in prices, it is certain that there always will exist an external 

>phere. And with the growing wealth of society this sphere is bound to grow; 

this w ill become a historical tendency. It is possible (and in certain cases justified 

to some extent) to internalize some of the external effects, to account for them 

through prices, in terms of money. But in reality this can be done with most 

externalities only in forced manner. Their true regulator must be planning; 

the natural form of their description is information of non-price character. 

One may argue whether tolls should be assessed on large highways. However, 

it is certain that one cannot assess a toll at the corner of each side-street. 

Therefore, the development of the road netw ork must be planned as an integ¬ 

rated whole. 

One of the advantages of socialist economy is that the dominating role of 

social ownership relations allows increased possibilities for planning. 

Let us sum up what has been said. 

Statement 23.2. There exists no uniform combination of the control sub-systems 

of the market and national economic planning independent of age and endowments. 

Their relative weights depend primarily on the political power and ownership rela¬ 

tions. In addition, as regards the entirety of the system, the weights are greatly 

influenced by economic policy (growth rate and living standards) and by the 

general state of the market (pressure or suction). Within a given system planning 

is given a greater role in more highly concentrated industries, in fundamental 

decisions involving greater risks and relating to indivisible major units, and in the 

control of effects not measurable with prices. 

A common characteristic of the factors listed hitherto is that they express 

circumstances objectively existing at a given historical moment. However, in 

addition there also are subjective factors at work, operating through intentions 

of those controlling the economy. Today the role of planning is greater in the 

Netherlands than in Belgium and this cannot be explained by differences in the 

situation of the two countries; much more important are the differing opinions 

of Dutch and Belgian politicians and economists. Similarly, if the role of the 

market is different in Hungary than it is in Poland, this fact should be explained 

not so much by objective differences between the two systems as by differences 

between the opinions formulated in Budapest and in Warsaw. 
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23.4. Comparison 

Now that we have commented on the relation between market and planning, 

let us return to discussion of the GE school. 

The partial market models of the GE school relying on the idea of “perfect 

competition” may be accepted as an approximate presentation of the interac¬ 

tion between supply, demand and prices, valid for a special, narrow class of 

markets. This special, narrow class is characterized, among other things, by the 

following properties: 

a) Both the demand side and the supply side consist of a great number of 

atomized organizations. 

b) There exists no lasting tendency for the reproduction of market tensions, 

for constant disequilibrium, and for the preponderance of either side of the 

market. 

c) There are no increasing returns. There are no large indivisible units. Pro¬ 

duction (and with it. sales) can adapt continuously to small changes in needs, 

and conversely. 

d) Prices may develop freely, according to agreements between sellers and 

buyers. 

Fo:_ example, in many countries the well known trade of pigs and corn belong 

to this narrow class. This is a well-known case of the “cobweb problem”. 

Time series are available and these show the interaction of prices, supply and 

demand, according to the basic ideas of the GE model. 

However, the problem is that GE economists want to squeeze the whole 

world into a theoretical construction which is suited only for the theoretical 

description of a narrow class of phenomena. This attempt is to no avail, as 

the model cannot accomodate the world. The partial market model is capable 

of describing and explaining the functioning of a definite kind of partial market. 

But its extension into general equilibrium theory is unacceptable. 

In modern economic systems, there are markets that fit the GE model and 

also others for which the above assumptions a)—d) are not characteristic. In 

addition, combined functioning of all partial markets raises further problems. 

Modern economic systems (as was stressed in Statement 23.1) are controlled 

by a complex control sphere, and the market is only one regulator of it. The 

GE school suggests that planning is a superfluous luxury, that an “optimal 

price system” could be found which in itself is sufficient for control. 

The task of science is not to seek the “optimal” simple regulator of an unrea¬ 

listic Walras-world but to describe, explain and improve the complex control 

system of the real economy. 
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In discussions of earlier drafts of our book the following idea frequently 

was raised. 

True, the theories of the GE school cannot be accepted as an accurate de¬ 

scription or explanation of a real economy. But it should be accepted as a plan 

for designing a new world. Should the leaders of a country find themselves in a 

position in which they are able to develop the functional mechanism of their 

system themselves—as it happened in the drafting of the Hungarian reform— 

the system should be formulated according to the models of the GE school. 

It is true that the descriptive and the normative approach can be separated 

to a certain extent. The world can be changed. But not even the boldest change 

can entirely neglect the realistic possibilities. We cannot arrange the control 

system of an economy in a way that does not reckon with the real motiva¬ 

tions of human activities, the finite limits of human intellect and capacity, 

the complexity and intricacy of the system, and so on. Therefore, before put¬ 

ting forward normative proposals, careful descriptive explanatory analysis is 

needed. Marx mobilized the men of science not only to explain the world but 

to change it.5 His warning is topical today. But its opposite is no less topical; 

it is not enough to change the world—it must also be explained. What actually 

exists must be understood before we take a stand on what should be. For 

example, if we find that in the Soviet Union, the United States, Albania, 

Yugoslavia and the Netherlands there simultaneously exist autonomous and 

higher control processes, price-type and non-price type informations, market 

and planning, we may assume safely that their simultaneous existence is an 

objective necessity. Therefore, we should not propose an arrangement which 

stresses one-sidedly only one half of each pair of phenomena. 

Before making proposals, we have to study very carefully everything that has 

developed in different economic systems. It is not that these are necessarily 

good and no changes should be made. The reason that such studies should be 

made is that in everything that comes about “in a natural way” there must be 

something that is necessary for the survival, functioning and development of 

the system which called it into being. These elements of the system may be 

improved, but they cannot be neglected because obviously they have a task to 

perform. 

In the language of mathematical decision theory, the problem of “descriptive 

versus normative theory” may be formulated as follows. 

The task of descriptive theory is to explore and describe the set of feasible 

systems; normative theory desires to select the best element of that set. The 

GE school, if considered normative, proposes to choose an “optimal system”, 

but in searching for that system it reaches outside the set of feasible alternatives. 

6See Marx [171]; “Theses on Feuerbach,” p. 367. 
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PART IV 

RETROSPECTION AND A LOOK FORWARD 





24. ANTECEDENTS IN THE HISTORY OF THEORY AND 

RELATED TRENDS 

24.1. A Survey of the Discussion 

In Part I of the book we presented a comprehensive review of general equilib¬ 

rium theory; in each chapter of Parts II and III we criticized that theory from 

a different point of view. As we stressed in Chapter 3, our critique was addressed 

primarily to the models of the early fifties, the renaissance of the GE school 

which began with the works of Arrow and Debreu.1 

In the last, fourth part of the book we shall examine what preceded and what 

followed this era of the GE school. First, in Chapter 24 we shall look back in 

the history of theory, back even to Adam Smith. Also we shall discuss the 

works of some contemporaries. 

Then, in Chapter 25, we shall present a survey of further developments. 

Partly, we shall discuss research intended to reform and improve the equilibrium 

theory of the original Arrow-Debreu models. Partly, we shall discuss trends 

independent of the GE school and others critically opposed to it; the direction 

of the latter investigations is similar to that of the present book. 

We should like to stress that it is not our intention to present a full history of 

economic doctrine, where each author would figure according to his true impor¬ 

tance. Our selection is arbitrary. The criterion of selection was the following. 

We mention only those works which are worthy of attention from the point of 

view of our subject, considering either the critique of the GE school or the 

positive formulation of economic systems theory. And in discusssing these 

works we restrict our comment to those aspects which are related to our subject. 

Thus, we do not pretend to evaluate the activity of the authors in their entirety. 

In this sense, we treat one-sidedly the activity of such authors as Marx, Lange, 

Kantorovich, Keynes, Arrow'—to mention only a few names. We do not write 

a Dogmenhistorie, but only offer illustrations from the history of theory rele¬ 

vant to the subject of “Anti-Equilibrium”. 

Finally, affer having presented a survey of the works of our “allies” in Chap¬ 

ter 25, of the trends and efforts which we believe to be similar to our own, in 

Chapter 26 we shall try to sum up the most important remaining tasks ot 

research. 

1 More precisely, not only the articles of Arrow and Debreu but all that which has 
become a “school”, which has spread in a wide circle, which students are taught in 
the university textbooks, etc. 
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24.2. Summing up the Antecedents 

The first mathematical formulation ot general equilibrium theory is that of 

Walras, published in the years 1874-77.2 Thus. GE theory is barely a hundred 

years old. 

“Modernization” of the general equilibrium theory is associated with the 

names of Arrow, Debreu, Gale, Koopmans, McKenzie. Uzawa, Wald: their 

first works in this field were published in the fifties.3 

Let us first glance at the period preceding Walras. 

1. We should notice the great number of threads by which Walras is related 

to the English classics, to Smith and Ricardo, (interpreting the relation in the 

sense of Definition 3.1). It is incorrect to assume that the general equilibrium 

theory of Walras radically turns its back on these antecedents in every respect. 

a) The existence of the “homo oeconomicus”. the man who manages his 

affairs according to strict rationality, is a basic psychological assumption of the 

English classics. The exclusive motivation of economic action is egoism, the 

maximum assertion of own interests. 

b) The classics are interested largely in the phenomenon of price. They consider 

price to be the only economic information worth analysis in the functioning 

of the economic system. Accordingly, their continual subject is the equilibration 

of demand and supply by price. 

c) The “black box” view of the market appears in the concept of the “.invisible 

hand" of Smith; this in itself connects and harmonizes the producers and users. 

2. A fundamental antecedent is the appearance of Gossen, and with him, 

of the idea of utility function. The representatives of the Austrian and the 

English school of marginal utility, contemporaries of Walras but working inde¬ 

pendently, improved this field of ideas. 

3. A further important antecedent is Cournot who was the first to describe 

the relations between economic phenomena in the forr^ of a function (demand 

curve, etc.) and first to examine the conditions of equilibrium. 

Thus, the activity of Walras had an integrating character; he put many ideas 

which had appeared independently of each other into a unified system. 

In the works of Walras we find the whole system of the assumptions, concepts 

and questions of the equilibrium theory. In comparison, modern theory has 

introduced neither essentially new assumptions, essentially new concepts, nor 

essentially new questions. It was exclusively the precision of describing the theory 

- Walras [269], 
:i Their most important works are: Arrow [ 10], Arrow-Debreu [14], Arrow-Htir- 

wicz [15], Debreu [50], Koopmans [124], McKenzie [175], Wald [268]. 
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that was developed after Walras; assumptions were formulated with precision 

and the theorems proved in a faultless, up-to-date manner. 

The modern equilibrium theory is nothing else than a mathematically exact 

formulation of Smith’s “invisible hand” which harmonizes the interests of egois¬ 

tic individuals in an optimal manner. At the time of Smith—in the era of atom¬ 

istic competition when producers and consumers were connected exclusively 

by prices and markets—this description of the functioning of a capitalist 

economy was not unrealistic (though not exact either). More than a hundred 

years were required for Smith's intuition to be expressed in a faultlessly exact 

form; by the time this was achieved, it became utterly anachronistic. The 

present-day capitalist economy differs essentially from that in the times of 

Smith, to say nothing of the appearance of the socialist economic system. 

That the formulation was perfected a century too late is rather depressing. 

Let us hope that current hunches about the actual capitalist and socialist 

economies of our days will attain precise formulation in less than a century. 

24.3. Consumption, Production and Market Theories 

As we have seen already, Walras drew together contemporary ideas about 

consumption, production and the market. Similarly, modern equilibrium theory 

can be considered a synthesis of the most developed forms of “consumption 

theory”, “production theory” and “market theory”. 

As in the case of the integrating equilibrium theory, the three partial theories 

have been formulated much more precisely since the time of Walras; their 

mathematical apparatus was developed further, their conceptual framework 

was refined, and some of the assumptions were made less restrictive. But every¬ 

thing that we have said about the equilibrium theory in a comprehensive form 

applies also to these partial theories. 

We already have made several remarks on the theory of consumption in 

Chapters 10-11 of this book; we do not wish to return to them now. 

However, now we shall make some remarks on the theory of production. 

Earlier that theory dealt exclusively with the firm turning out a single product 

under the condition of diminishing returns. Now the model represents a firm 

with many products, choosing from among alternative technologies, whose 

input-output functions may be linear.4 But this does not mean that present 

theory has relinquished the really restrictive assumptions which are remote 

from reality. The book by Dorfman, Samuelson and Solow5 justly points out 

4 See e.g. the book by Dorfman [53], 
5 See Dorfman-Samuelson-Solow [541. 

24 KORNAI: Anti-Equilibrium 
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that the conceptual framework and the theorems, of traditional production 

theory reappear in the modern linear programming model of the firm. 

The weakness of modern mathematical market theories is rooted in their 

fundamental assumptions.6 In the modern model it still is assumed that the 

economic organizations optimize, whether they be atomistic small units within 

the environment of perfect competition, or oligopolies, or monopolies. Further 

it is assumed that price is the exclusive type of information linking economic 

units. 

It is the model of perfect competition that fits best in equilibrium theory 

since a common assumption of both is that price is formed independently of 

the individual economic decision-makers; it is given externally for them. How¬ 

ever, this is the market theory most foreign to reality The other mathematical 

market theories reflect the actual degrees of concentration more realistically, 

but they are not much better as regards the other two assumptions (optimiza¬ 

tion and the role of prices). 

24.4. Barone’s and Lange’s Models of Socialism 

Let us turn to the more distant relatives. 

In 1908 a disciple of Pareto, Barone, investigated the possibility of rational 

functioning of a centrally administered socialist economy.7 He proved this 

possibility by applying the general equilibrium theory of Walras. 

In the later debate the following argument was made; it cannot be assumed 

that the socialist state would be capable of solving millions of equations in 

order to secure equilibrium, and the rational allocation of resources.8 However 

Lange attacked that argument in the thirties.9 Lange showed how a socialist 

economy could use the market price formation process for central control. 

A central price control office could replace the atomistic market, setting prices 

independently of the decisions of the firms. By changing prices with “trial and 

error” methods, they could be shaped into equilibrium prices. Simultaneously, 

the volume produced by the profit-maximizing firms would conform to the 

level necessary for equilibrium. 

The similarity of the Lange-model and the equilibrium theory is conspi¬ 

cuous—profit-maximizing firms; equilibrium as requirement; price as exclusive 

information. 

When Lange was asked to help in the actual establishment of a control 

6 See e.g. Schneider [222]. 
7 See Barone [25]. 
8 See e.g. the study by Hayek in volume [84], 
9 See Lange [146], and Morva's exposition [184] in Hungarian language. 
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system for the Polish economy, he never recommended that his model of the 

thirties be implemented. He himself must have thought it impossible that an 

economy could be controlled exclusively by means of equilibrium prices. 

24.5. Welfare Function, Optimization on a Global Social Scale 

in the models of the GE school each economic unit has its own autonomous 

preference system; still, the economy may reach a common Pareto-optimum. 
But in the eyes of many people this is unsatisfactory: they would like the 

economy to attain a genuine optimum optimorum. However, for this purpose 

there must exist a “welfare function” expressing the joint interests of the soci¬ 

ety.10 Although this idea emerged first among Western economists, in the 

so-called welfare economics, one can find related views also in Soviet econo¬ 
mics. Many mathematical economists have made this idea the focus of their 
investigations of economic systems theory.11 

We have touched upon the problem of optimization on the national economic 
level in several places of our book (e.g., in Chapters 11 and 23). To avoid 

repetition we revert to the problem only briefly. 
A common basic assumption, more general than basic assumptions 7 and 8 

of the GE school, might be phrased as follows: all economic decision-makers 

behave in a strictly rational way. In other words, they have a preference order¬ 

ing; they solve a conditional extreme value problem; they optimize. This assump¬ 

tion holds equally for the individual consumer, the productive firm and the 

government or the planning office. 
We do not want to deal with the problem of how a national economic 

objective function can be used for planning purposes.12 We examine it here 

only from the viewpoint of a single problem. Can we assume the existence 

of an objective function summarizing the joint interests of society in a real 
science theory describing and explaining the real functioning of the economy? 

In my opinion we cannot. 
Many ideas that we expounded in Chapter 7 about conflict and compromise 

within the firm are valid for the entirety of all societies, among them the 

socialist society. Society has its classes, strata, groups of interests—with their 

conflicts and communities of interest. The examples seem to be superfluous—the 

common interests and the conflicts between town and countryside, young and 

10 A classical book on “welfare economics” Pigou's work [203]. For welfare func¬ 
tions see Boulding [37]. 

11 A characteristic example of this school is the book by Katsenelinboigen and asso¬ 
ciates: [106], [107] and [108]. 

12 We have dealt with this in Chapter 27 of our book [128]. 
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old, white-collar and manual workers, etc., are well known, exposed in socio¬ 

logical investigations and also from everyday experience. In reality, the highest 

decision-makers seek compromises which are acceptable to each group as far as 

possible. Thus, for the descriptive-explanatory purposes instead of the mathema¬ 

tical formalism of a “preference ordering on the global social scale”, a mathe¬ 

matical apparatus similar to the one outlined in this book for the modelling 

of conflict and compromise within the firm is needed. 

24.6. The Economy Controlled with the Aid of Shadow Prices 

A new form of the theoretical ideas outlined in Sections 24.4-24.5, and particu¬ 

larly, of the Lange-model of socialism, is the utopia of an economy controlled 

with shadow prices. 

This idea, which is widespread mainly among those adhering to the Soviet 

school of Kantorovich,1'5 retains the original Lange-model in many respects. 

Here too, the main task of the centre is to establish prices for the profit-maxi¬ 

mizing firms. The difference is that the centre no longer needs to “feel out” 

the equilibrium price; rather, the equilibrium price can be computed. For this 

purpose the centre can employ a linear programming model and prescribe its 

dual solution, the optimal shadow prices, as actual prices to be used obligato¬ 

rily in financial accounts. 

The idea has several variants. Some authors would hold the centre responsible 

not only with establishing prices but also with direct control of some real 

processes. Others recommend, instead of a single central model, a multi-level 

system of models. 

The school has contributed many valuable elements to the elaboration of a 

formalized theory of the socialist economic system, many of which also can 

be used in practice for improving both planning and the state control of prices. 

However in our commentary we shall not discuss the qjerits of the school but 

rather what we believe to be erroneous in its line of reasoning. 

13 In the wake of the important work by Kantorovich [111 ] a whole series of Soviet 
authors discussed the use of shadow prices. An interesting mathematical formulation 
of the equilibrium theory may be found in the article by Polterovich [204], The articles 
by Katsenelinboigen and associates already mentioned, [106], [107], and [108], are 
related to this conceptual framework. The most important Hungarian echo of the 
school may be found in the works of Gyorgy Simon and Gyorgy Kondor [234] and 
[235], 

Western readers may obtain an instructive survey of the Soviet discussions and the 
idea of an economy controlled with the aid of shadow prices from the articles of 
A. Zauberman [279] and [280]. 
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It is obvious that the concept of an economy controlled with shadow prices 

is related to the GE school. It is built upon the same basic assumptions: opti¬ 

mization, preference ordering, exclusiveness of price informations, simple infor¬ 

mation structure, deterministic character, convexity of the set of production 

alternatives, and so on. Thus, all that we have said in this book is valid to 

this theory, also. Still, we should complement our previous arguments with 

some further points. 

One point of view of a critique regards how the duality of the real and 

control spheres is reflected in the mathematical models. The linear programming 

models of national economic planning, the models of the Kantorovich-type 

are14 fundamentally models of the real sphere. Of course, owing to several 

simplifying assumptions (linearity, continuity, etc.) they do not faultlessly 

represent even the real sphere; however, they approximate the solution of 

this problem to an acceptable extent. Yet they reflect almost nothing of the 

control sphere. The response functions of the control units, the information 

flows, etc. are missing. 

As a matter of fact, price is a variable of the control sphere. We cannot 

draw valid conclusions for prices from a model which considers prices outside 

their natural medium, independently of other types of information and from 

the functioning of the control sphere. 

We believe that in our critique of the Kantorovich-school we have come to a 

deeper and more general problem; what economic interpretation should (and 

may) be given to the duality theorems of mathematical programming? The 

usual interpretation is based on the assumption that the equations and ine¬ 

qualities of the model describe the properties of the real sphere. Everything that 

is essential in the behaviour of the living participants of the economic system, 

of individual persons and of organizations, comes to expression in the prefe¬ 

rence orderings, the objective functions. Only if this were true would the dual 

of a suitable model of the real sphere really yield the information necessary 

for control. But, in our opinion, this is not true. Chapters 10 and 11, and beyond 

these our entire book, have attempted to convince the reader how complex 

is the behaviour of living people and of the organizations and institutions that 

they comprise; this behaviour cannot be formalized satisfactorily in the exclu¬ 

sive form of utility functions. And if this is true, the dual cannot yield directly 

all information necessary for control. In that case the effect of the price system 

can be studied only with a model reflecting not only the real but also the control 

sphere. 

We characterize the behaviour of those who wish to derive a price theory 

14 Here also belong the national economic programming calculations performed in 
Hungary under the direction of the author. (See: [128] and [133a].) 
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from an “activity analysis” model, from a mathematical programming model 

planning choice among real activities, with a simile. Their behaviour is similar 

to that of a student who, at a biology lesson, is asked to relate chapter six 

of the biology textbook but who responds by reciting correctly chapter six 

from the textbook of physics.15 

We do not want to oppose a dualistic approach to the functioning of economic 

systems. On the contrary, as we have stated in Chapter 4, this approach is 

very necessary; perhaps, though, the concept should be given a wider inter¬ 

pretation. 

We may summarize our conjecture as follows: 

Statement 24.1. 

There exists a dual correspondence between the real sphere, on the one hand, 

and the control sphere, on the other. Definite real spheres can be operated only 

by definite classes of the control spheres (and, within that, of price systems). 

E.g. a modern, concentrated economy cannot be operated by a control sphere 

having a single-channel, exclusively price-type signal system, but only with a 

combination of multi-channel, multi-stage and multi-type signal systems. 

The rules of a duality thus interpreted have not yet been worked out. Once 

duality theorems in the above sense appear—duality rules constituting a true 

real-science theory, a verified, formalized, hierarchical system of ideas—the 

duality theorems known today will figure only as percursors in the history of 

economic theory. Today, we cannot know what present theorems will remain 

valid as real-science theory and what will be regarded only as interesting items in 

the historical development of economic ideas. However, it seems that the 

duality theorems of today do not constitute a starting point for a genuine 

theory of prices. The germs of a future theory of prices must not be sought 

15 When we challenge some of the efforts of the shadow price school, we wish to 
stress the following: we believe that it is grotesque that some economists—both in 
Hungary and in other socialist countries—desire to ente<\ into polemics with the 
marginalism-equilibrium-shadowprice-conception on a “Marxian” basis. Their “Marx¬ 
ism” consists in repeating that the price should be based not on marginal costs but 
average costs; that the price should have a “value centre” or it should be of “produc¬ 
tion-price-type”, etc. 

To continue the simile from the text, the student now responds to teacher of biology 
by fluently explaining Chapter 6 from the textbook of chemistry. Kantorovich, Walras 
or Debreu have not worked out the models of the control sphere in the sense required 
above. Nor did Marx. Perhaps one may disagree because Walras and Debreu made 
their theories appear as true models of the control sphere. But Marx never even 
wanted to undertake such a task. Marx's subject is not how to control the real sphere; 
competition and the phenomena of the “surface” were barely mentioned by him. It 
was only his overambitious disciples who wanted to find an answer from his work 
to a question differing from the one to which he had sought an answer. 
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around the Kuhn-Tueker theorem, but in a systematic description of price 

as one of the components of the complex control sphere. 

The second part of our critical remarks against control by shadow prices 

concerns the division of labour between planning and the market. To see the 

problem, let us turn back to Table 23.1. Mathematical programming may be 

a useful tool in one of the control subsystems, in planning. But the market 

1 unctions appear in a separate subsystem. The data basis, the information 

structure and the motivation of the participants are different in the two sub¬ 

systems. The price actually used in financial accounts is an element of the func¬ 

tioning of the market subsystems, it cannot be deduced from a subsidiary tool 

of the other subsystem, planning, and thus from the model of mathematical 

programming. 

24.7. Neo-Liberal Ideas 

In the preceding three sections we have spoken of ramifications of the GE 

school which are related to the central control of the economy; those sections 

analysed the possibilities and methods of planning. But the equilibrium theory 

points in the opposite direction as well; in the direction of absolute decen¬ 

tralization. 

To the equilibrium theory there belongs a market where prices are developed 

independently of the individual economic organizations; they are given from 

outside for the economic organizations. Regulation of prices may occur by 

government price authority (as in the Lange-model) or by means of perfect 

competition. The latter is an atomistic competition where the individual units 

are too small to influence price in themselves. 

Thus, the Walras-Arrow-Debreu model may be interpreted also as the 

model of perfect competition. In this way it is related to every school which 

considers the atomistic competition not as an abstract intellectual experiment 

but as a system deserving practical implementation. 

One such interpretation is that of the neo-liberal school, represented by 

Ropke16 and others. They sharply refute concentration, planning, state inter¬ 

vention in any form; they regard these not as necessary concomitants of econo¬ 

mic development, but as unequivocally harmful distortions which should be 

eliminated. Though the argumentation of these economists is literary—their 

system of ideas and argumentation is extremely close to those of the equilibrium 

theory. 

The Western neo-liberals show a particular intellectual relation with the 

'* See e.g. Ropke [212]. 
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“naive” group of the reformers of socialist economy. Particularly in the early 

stages of maturity of the reform ideas, there appeared theories definitely refuting 

all forms of central interference and planning. Advocates of this proposed that 

the functioning of the economy should be exclusively left to the market, the 

equilibrium prices, the movement of demand and supply, the interest in profits. 

However, in the practical preparation of the reform the naivity of these 

views became more and more conspicuous. We do not believe there remains a 

single Hungarian economist who still would take this view. 

24.8. Production Prices 

In Section 24.2 we have pointed out that Walras partly diverges from the 

path of the English classics but, at the same time, he retains certain of their 

ideas. Some of the ideas and concepts common to both the English classics 

and Walras appear also in Marx's Capital.17 

Demand, supply, the market, equilibrium—all these phenomena were in the 

focus of interest of classical economists. And in this respect Marx remained 

entirely within the bounds of his age. He differed radically from other authors 

when he spoke about production relations, class relations, surplus value, and, 

indeed, these were the fundamental subjects of his work. But when he touched 

upon secondary subjects—market price formation, market value, competition, 

capital flow, etc.,—he adopted the conceptual apparatus and reasoning of his 

age. He believed it was self-evident that the capitalist wants to maximize profits, 

that this motivation controls the flow of capital from one industry to another. 

He believed that the notions of demand and supply were self-evident and also 

that these two forces caused price fluctuation. 

Marx’s theory of production prices is based on this line of reasoning. Here, 

Marx assumed that profit-maximizing capital would be continuously redis¬ 

tributed among industries, and, as a result of these efforts there would be a 
•k 

tendency toward levelling out the rates of profit. 

However startling it may seem to some people, the relation of the Marxian 

ideas concerning competition, the market, and the flow of capital to those of 

the equilibrium theory is evident. In our opinion these details of the Marxian 

work are not sufficiently elaborated; they describe the real movement of prices 

and capital in a highly simplified manner. 

It is true that Marx did not care particularly to examine the problem. He 

indicated several times that it would be desirable to work out the analysis of 

17 The most characteristic part of this is Chapter 10 in Volume III; the equalization 
of the genera] profit rate as a result of competition; market prices and market values; 
extra profit. See Marx [167]. 



EQUILIBRIUM THEORY AND POLITICS 357 

competition (in our own terminology we would say the theory of the control 

sphere of capitalist economy), but he never undertook this himself. He concen¬ 

trated his attention on political economy. It is no wonder that in this respect 

he simply accepted without thorough criticism the current ideas of his time— 

summarized mainly by Smith and Ricardo. 

We have indicated already in Section 24.2 that in Marx’s time these ideas were 

not so foreign to reality as they are today. However, it is incorrect to assume 

that this simplified description of the control sphere of the capitalist system 

truly reflects the functioning of the modern capitalism. 

Later Marxian economists generally were content to repeat Marx’s descrip¬ 

tion of the “surface”. 

As a result, many contemporary Marxian economists in the West extremely 

simplify the motivation and the behavioural rules of capitalist firms in a way 

completely identical with that of the representatives of the GE school. They 

see nothing else than the maximization of profits.18 

There are works of political economy dealing with monopoly capitalism, 

treating monopolistic prices, but a really thorough analysis has not been under¬ 

taken as yet.19 

Just as the followers of the neo-classical school have neglected verification of 

their own theory of prices, the Marxian economists have neglected to check 

empirically their theorems on price formation. To this day no Marxian work 

has been written that would prove factually the hypotheses relating to prices, 

or, should reality not support them, would suggest that they be modified or 

discarded. Yet the spirit of Marxian research required precisely this approach. 

24.9. Equilibrium Theory and Politics 

Three questions should be raised about the relation between a social science 

theory and politics. 

1. What is the political content of the theory? Has it internal political content 

at all or is it only in interpretation that it is desired to reveal such? To inves- 

18 E.g. Baran and Sweezy, the well-known American Marxists write the following: 
“The profit becomes the immediate, exclusive, unifying, quantitative aim of corporate 
policies.” (See [24] pp. 39-40.) 

19 As mentioned before, Lenin, Hiiferding, Luxemberg and other Marxists recognized 
early the importance of concentration and as a result the diminishing influence of 
atomistic competition, the role of oligopolies and monopolies, etc. But even these 
Marxists primarily elaborated the political economic and political sociological aspects. 
Understandably, they were not interested in the effect of these processes on the control 
of the capitalist economy. Unfortunately, this problem was never studied by other 
Marxian economists. 
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tigale this problem the theory itself must be analysed independently of the 

“milieu” in which it was born and in which it is advocated. 

2. What political interpretations can be given to the theory? Here we are 

concerned with the ideological role of the theory. 

3. Finally, what political objectives motivate the creators and improvers of 

the theory? This leads to a history of the origin of the theory, investigating 

the behaviour of the research workers from political-sociological aspects. 

Question /: in our view, equilibrium theory is politically a completely indiffer¬ 

ent, sterile theory. This is testified precisely by its strictly axiomatic formula¬ 

tion. The 12 basic assumptions described in Section 3.2 may be good or bad, 

but they are politically indifferent. If they were acceptable at all, they could 

be used equally in Greece, Sweden, Albania, and Yugoslavia. 

Question 2: equilibrium theory can be given many kinds of political interpre¬ 

tation. It may serve the ideology of a strictly centralized socialist economy 

(Barone, Lange), and also it may serve as an ideology for a completely decent¬ 

ralized capitalist economy (Ropke). The circumstance that each interpretation 

justly considers the equilibrium theory as a proof of its own ideology supports 

the conclusion contained in the answer to question 1 that the theory is politi¬ 

cally sterile. 

Question 3: the political motivation of the creators and appliers is heterogene¬ 

ous. Undoubtedly, marginalism emerged in opposition to the English classics 

and to Marx. Several of the later representatives of the GE school also coupled 

the neo-classical, equilibrium theory with pro-capitalist, anti-socialist interpre¬ 

tations. The theory of marginal productivity was used, for instance, as a moral 

justification for the incomes of capitalists and landlords; the theory of perfect 

competition was used against socialist planning, and so on. 

However, several other representatives of marginalism, of equilibrium 

theory, used the conceptual framework in the interest of political ideas differ¬ 

ing essentially from the former ones, that is either to justify “moderate” 

reforms of capitalism (welfare economics, etc.) or expressly for socialist pur¬ 

poses (Lange). 

At the same time, several representatives of the school have performed their 

economic activities in quite an apolitical, neutral manner. 

These economists may testify that the theories of the GE school cannot be 

termed as necessarily anti-socialist (independently of the fact whether conscious 

antisocialism, pro-capitalism played any role in its conception). The 12 basic- 

assumptions, the conceptual framework and the group of questions to be 

answered are acceptable from the political point of view of socialists and 

non-socialists, Marxists and non-Marxists alike. (As we pointed out in the 

preceding chapter, some of the ideas of the equilibrium theory were not foreign 

to Marx.) A whole series of scientists have proved in a convincing manner. 
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using various approaches and different logical and mathematical tools, that 

the conceptual frameworks of Marxian political economy and the GE school, 

may be compatible to a certain extent.20 

In summary, the equilibrium theory must be discarded not because it is a 

“bourgeois” theory; as a matter of fact. it is not “bourgeois” but rather politically 

indifferent. It should be discarded because—owing to the weaknesses of its basic 

assumptions, concepts and question formulation—it is useless as a real-science 

theory. 

24.10. How Can the Hardening of the Deficiencies Be Explained? 

A historical survey shows how old and far-reaching is the theoretical school 

that we are criticising. It is instructive to enumerate some factors that contrib¬ 

uted to the emergence and the conservation of the deficiencies of the theory. 

Obviously, no objective economist should assume that the adherents of the 

equilibrium theory are blind or do not want to face the problematic aspects 

of the theory. It is well known that the leading representatives of the school 

of equilibrium theory are distinguished personalities among the economists 

of the world, with outstanding intellectual power, great erudition and superior 

mathematical knowledge. They themselves know best that increasing returns, 

uncertainty, etc., do exist.21 

What, then, is the reason that excellent minds (let alone the legion of their 

followers) have devoted so much energy to working out and conserving a 

theory which, as a matter of fact, is hopelessly incapable of functioning? 

1. One of the motives is an intellectual impatience with the “maturing” of 

economics. We have already mentioned this problem in Section 2.6. The main 

spring may have been the following idea: “Let us have a bad model rather than 

none.” However, the truth—as exemplified by the GE theories—is that a long 

series of bad models does not converge to a good one. On the contrary, the 

emphasis on bad models hinders the patient preparation of really good models. 

2. A factor in this impatience may be the painful feeling that economics 

lags behind the natural sciences. The lag is particularly depressing when 

economics is compared with physics. Driven by impatience the economist 

20 See, among others, the Political Economy by Lange, [147] the articles by Johansen 

[ 103] and R. Frisch [65] as well as the book by Brody [38]. 
E.g. Koopmans, in the same collection of essays where he gives a classic summary 

of modern equilibrium theory, treats in details the complications owing to increasing 
returns and uncertainty. See [124] pp. 150-165. Samuelson takes a similarly critical 
attitude against the GE theory in one of his articles. (See [216].) 
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forgot that the formalizing physicist worked on the basis of empirical physics, 

relying on thousands of observations and experiments. This is what justified 

a formal description of hypotheses which could be immediately subjected to 

verification. 

Physics has acted in a pressing way not only with the example of its maturity 

but also directly, with the formulation of its questions, and its mathematical 

apparatus. At the time when Cournot, Walras and Pareto were active, classical 

mechanics was the brilliant star of natural sciences: it was from classical 

mechanics that economics took over a whole series of notions and formulation, 

as the equilibrium of opposing forces, stability, static and dynamic equilibrium 

and so on. Economics also borrowed from the same place the whole mathema¬ 

tical formalism of the differential and integral calculus. 

Since then other formalized branches of physics have adopted classica 

mechanics (partly amalgamating classical Newtonian mechanics); also other 

formalized natural sciences have appeared. But the GE school has not been 

able as yet to free itself from the spell of classical mechanics. 

3. The narrow mathematical apparatus used in economics is also related to 

the above. It is true that economics applies not only calculus but also linear 

algebra, theory of sets, and probability theory. Last but not least, it was pre¬ 

cisely at the urging of economists that mathematical programming, and the 

theory of games and decision theory have developed into more or less autono¬ 

mous branches of mathematics. But even if taken together these are but a few 

fields from the much broader science of mathematics. Application of other 

mathematical disciplines is entirely sporadic. 

It is worthwhile to reflect on the example of John von Neumann. His case is 

unique—but instructive precisely on this account. Neumann was no economist; 

he was interested in economics as a mathematician, but he was at least equally 

interested in quantum physics or the computer. His type is a rarity even among 

great mathematicians as he knew mathematics comprehensively and his work 

was at the forefront of and advanced ingeniously th^ most diverse fields of 

mathematics, in disciplines far apart from each other. It was no coincidence 

that von Neumann made such a great contribution to free economic reasoning 

from the spell of differential calculus giving economists a new mathematical 

apparatus. 

Economics must break away from the narrow framework of its present 

mathematical apparatus. It seems this will be achieved only with the cooperation 

of professional mathematicians who are well versed in many branches of mathe¬ 

matics. But a further step forward is rendered difficult by the fact that many 

great mathematicians do not follow Neumann’s example. This is deplorable 

because, unfortunately, even the best prepared mathematical economists are 

usually narrow and their mathematical knowledge is limited; they are versed 
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on a higher level only in the mathematical disciplines traditionally employed in 
economics. 

4. An extremely narrowing factor is habit. Ever newer generations of econo¬ 

mists are “raised" on the ready-made conceptual schemes of the GE school. 

And just as the railway cannot leave the track, this framework of ideas sets a 

way to be followed. Additionally the closed character of the system, its “beauty” 

is attractive. 

The conceptual framework of the GE school and its formulation of questions 

has an extremely conservative effect on economics. Although two parties might 

have different points of view, if both of them wish to answer the same question 

within that framework they must take a common road. “What is the centre 

around which demand and supply make prices fluctuate?” If this is the question, 

the notions of “demand" and “supply” already attract the discussants into a 

mode of discussion within the same tradition. (Whatever answer they give to 

the question they have taken a new road.) 

5. In our book we have mentioned repeatedly the disintegrated state of 

economics as a brake on cognition. Elere we wish to call attention to another 

phenomenon indicating disintegration—the sharp separation between the 

studies of capitalist and socialist economic systems. 

Expressly or tacitly when constructing models the Western followers of the 

GE school have in mind the capitalist economy; however, they stress (or 

distort) some features of the capitalist market. Beside the theoretical econo¬ 

mists, in capitalist countries a legion of empirical economists are engaged in 

describing the functioning of capitalist economy. Both groups—both the 

theoretical and the empirical economists—know but very little about socialism. 

Similarly there are also economists in the socialist countries who specialize in 

the problems of capitalism; usually without sufficiently knowing their own 

economy, and without a deep, prior analysis of socialism. 

Of course the socialist system is studied by many in the socialist countries. 

Besides, it is studied in the West by the so-called “Sovietologists”, specialists 

in socialism, some of whom aim at objectivity but others who work in a biased 

manner. Here we have the reverse of the situation mentioned above; the major¬ 

ity of those investigating the socialist system know capitalism but superficially. 

Most so-called “comparative” economists try to prove the superiority of 

one side. We can find hardly any theoretical works which describe, classify and 

explain the general and the specific, the common and the distinctive features 

of the different systems.22 

22 Only recently has early experimentation begun in working out formal models 
that would be suited for the comparison of different systems. This effort is still in its 
initial stages. (See e.g. [278].) 
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However, without an international comparison, particularly without a 

dynamic comparison from the point of view of economic history, we cannot 

even pose the question in a correct manner. Only by comparing the different 

ways of development can we obtain an answer on the merits of such concepts 

as the development of “pressure” and “suction”; price-type and non-price-type 

information; various combinations of profit and nonprofit motives, and so on. 

6. The most important source of the conservation of errors is the absence of 

strong claims based on practical experience. 

The shocks of capitalist crises compelled Western economists to work out a 

real-science theory that could serve as a basis of anticyclical policy, of state 

interference. This led to the emergence of the Keynesian school. 

The necessity of anticyclical state interference, the pressure of economic 

problems deeply transformed Western macro-economics but, as we have pointed 

out previously, it is separated from micro-economics by an abyss. Micro¬ 

economics, or more correctly, the economic systems theory dealing with the 

behaviour of economic units and their inter-relations, was not questioned 

about its relevance to everyday operation of capitalist economy. The control 

sphere works well or badly. Yet it functions in a satisfactory way and secures 

the current, operative, short-term control of the economy without the contrib¬ 

ution or scientific help of the theoretical economists. It is immaterial to actual 

practice what the theoretical economist says about the behaviour of the firm, 

about prices, or the consumer; the economy goes its own way. Lacking pressure 

of practical matters, economists at the universities could tinker safely with their 

theories; nobody would reproach them if the theories were not workable. 

In some capitalist countries small or major changes do occur in the control 

sphere. However, these are mostly slow, gradual, and for the most part sponta¬ 

neous and they are effectuated without deep theoretical foundations. 

When in the socialist countries (among them, in Hungary) the necessity of a 

reform emerged, there also emerged the need for the creation of a true, workable 

systems theory. In these countries there is an urgent need for true real-science 

theoretical statements about the functioning of the control sphere. 

Let us hope that this appeal from the practical would provide our discipline 

with new incentive. 



25. REFORM OF THE EQUILIBRIUM THEORY AND THE NEW 

TRENDS 

25.1. Reform versus Breaking Away 

In discussions concerning the present state of economics, frequently we have 

been confronted with the following view: 

Our discipline is now in a state similar to that of physics at the turn of the 

century. We already have a “classical physics”: the general equilibrium theory. 

Now we must create the “modern physics” of economics, which would have 

more general validity but would comprise—as a special case—our classical 

physics, the GE theory. 

We believe that the simile does not hold and that therefore it gives rise to 

unjustified self-satisfaction. 

The laws of classical Newtonian physics are a very good approximation 

of an extremely wide field of phenomena in the material world—for bodies 

moving considerably slower than light and consisting of many atoms. True, 

the new physics, the beginnings of which are present in the elaboration of 

Einstein’s special theory of relativity, covers a much more general field; but— 

within its own scope—Newtonian physics is still valid. 

We could be quite satisfied if we had attained the situation in our discipline 

that had been attained in physics before 1905. But the situation is different. 

In our book we have endeavored to show either that the theories of the GE 

school cannot be accepted as verified real-science theory, or if it has any real 

science content, it covers but a small field. Each of its assumptions is very 

special, and combined they can explain a class of phenomena comprising an 

even smaller, narrower field. 

Many economists feel that the narrow scope of GE theory is oppressing and 

that it should be expanded. With some arbitrariness, the efforts aimed at an 

expansion can be divided into two main currents; The one is “reformist”; these 

efforts are directed toward improving equilibrium theory, without discarding its 

bases. This work is being performed by the initiators, pioneers of the modern 

general equilibrium theory and their disciples. Their intention is to retain as 

many of the results of the equilibrium school as is possible, thus maintaining its 

traditions and authority; on the other hand, in order to render it more efficient— 

they try to relax the strong assumptions and exchange the unrealistic assump¬ 

tions for more realistic ones. The other main current is “revolutionary”, it 

either discards the equilibrium theory, sharply criticizing some of its features, 

or simply neglects equilibrium theory without argument, simply pushing it 

363 



364 REFORM OF EQUILIBRIUM THEORY AND NEW TRENDS 

aside, and starting novel investigations quite independent of the equilibrium 

theory. 

In our book, there is scarcely a criticism of or argument against the traditional 

theory that has no precedent in some other, earlier work. As announced in Chap¬ 

ter 3, the sources of our critical remarks may be found largely in the research 

which will be reviewed in Sections 25.3-25.4.1 The present book is intended 

to make a step forward not so much in asserting original, independent criticisms 

as in collecting the fragmented arguments from various works in a single place 

and systematizing them. Perhaps this synthesis of the critique of the GE school 

may increase the effect exerted by the hitherto mostly scattered remarks. 

25.2. On the Attempts to Relax the Basic Orthodox Assumptions 

In the following section we deal with the first current of criticism, the attempts 

to improve the GE theory. The survey will be somewhat like a mosaic; various 

works will be quoted without an order of importance. Each of them is charac¬ 

terized by modification of one, two, or three basic assumptions described in 

Section 3.2, taking over all other assumptions from traditional GE theory. 

It is precisely the partial change that indicates the intention of these theoretical 

development activities; they strive to reform, not to create something revol ution- 

arily new. 

1. Dynamic equilibrium models have appeared. Above all, we emphasize the 

works of Koopmans, Arrow and Hurwicz.2 These works and similar ones utilize 

the apparatus of dynamic programming, control theory (within that, the so- 

called Pontryagin methods) to investigate the properties of equilibrium growth 

paths. Maintaining most of the basic assumption of equilibrium theory they 

relax the assumption l.B about the stationary character of development. 

2. So-called decomposition, “multi-level” models.^have been worked out, 

with algorithms suited for their solution. Such models may be interpreted as 

descriptions of an economic system consisting of sub- and superordinated units, 

and the solution algorithms as descriptions of the decision preparation processes. 

1 The literature reviewed in Sections 25.3-25.4 has greatly helped us in formulating 
several ideas of our book (both the critique of the GE school and the positive ideas). 
Since these are mostly indirect inspirations, coming through several transmissions, 
it was impossible to provide concrete references in all places of our book. Instead, we 
want to stress here in general terms how much we owe in the elaboration of the ideas 
of “Anti-Equilibrium” to the works mentioned in the following sections. 

2 See e.g. Arrow [11], Kurz [144], and Koopmans [123]. 
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Similar interpretation has been given to the model and algorithm of multi-level 

planning by E. Malinvaud and by several works of the author.3 

As we have pointed out in Section 6.5, this modification relaxes partly 

assumption 3: beside the productive and consumer units there appears a special 

administrative unit, the “centre”. Additionally, this model relaxes assumption 

10; information of price character is not exclusive; non-price, quantity informa¬ 

tion appears also. 

Even with the above modifications, many theorems of the equilibrium theory 

remain valid. 

3. Several attempts have been made to relax the assumptions about perfect 

divisibility, the continuity of variables. 

Baumol and Gomory investigated the problem of what dual price system 

belongs to the primal activity program if the variables or part of them are not 

continuous.4 Vietorisz studied the functioning of a multi-level economy in the 

case of indivisibilities.5 

It turns out that in the latter case the main theses of the equilibrium theory 

no longer hold. 

4. Some pioneering works have been published to do away with basic assump¬ 

tion 6D, to investigate the effect of increasing returns, maintaining, however, 

the general framework of the equilibrium model. This was the approach of M. 

Aoki,6 These studies, as well as those mentioned under 3, turn far away from the 

original conclusions of Walrasian theory and thus, from theoretically supporting 

the automatic equilibrating role of perfect competition. They showed precisely 

the opposite, namely, that in the case of increasing returns some kind of central 

interference is indispensable (e.g., levying taxes, or allocating investment funds). 

5. Attempts have been made to relax simultaneously the assumptions relating 

to the convexity of the production and consumption sets and to the concavity of 

the preference functions (basic assumptions 6-7-8). An example is the study by 

Shapley and Shubik? 

Their results lead one far from the original theorems of the GE theory. Prices 

turn out to be insufficient for regulating the system; stability cannot always be 

secured. 

6. Attempts have been made to model the antagonistic interests, conflicts and 

coalitions between the participants of the economic system using game theoretic 

See e.g. Malinvaud [157] Chapter 7, and Kornai [128], chapter 25, as well as the 
study [127]. A few further studies on the subject: Hogan [93], T. Marschak [165], Gy. 

Simon [232], Weitzman [273] and Waelbroeck [267], 
4 See Baumol-Gomory [28], 

See Vietorisz [265]. 
6 See Aoki [7], [8]. 
7 See Shapley-Shubik [227], 

25 KORNAI: Anti-Equilibrium 
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tools. The works by H. Scarf must be stressed especially.8 A central notion of 

these studies is the “core” of an N-person game. The core is a particular arrange¬ 

ment of coalitions, each being efficient in the sense that no other arrangement 

can improve the situation of any partner in the coalition without making worse 

the position of the other partners. This is related to the concept of the Pareto- 

optimum. The concept of the “core” allows a much looser interpretation of 

equilibrium; conditions of its existence may be investigated under less restrictive 

assumptions than in the case of traditional equilibrium theory. 

7. Arrow and Hurwicz examined the process of price formation; this amounts 

to a certain relaxation of assumption 5.9 Koncior attempted to improve this 

approach by accounting for the effect of regular lags.10 

These models maintain the original conclusions of equilibrium theory. 

However, neither the Arrow-Hurwicz study nor that of Kondor abandon the 

static (or stationary) character of the original GE theory model; they perform 

only a certain dynamization of price formation. Besides, they also maintain 

the basic assumptions relating to convexity and to the absence of uncertainty. 

As we mentioned earlier, these models do not consider the problem of 

stocks. Though prices are modified on the basis of unsatisfied demand or 

oversupply, the material results of oversupply, the stocks, “disappear”. The 

oversupply manifest at some date does not appear at the next date as an initial 

stock. Therefore, the Arrow-Hurwicz algorithms cannot be considered as 

formalization of the functioning of a market; at most they can be considered 

as a dynamic model of a single decision preparation process. 

8. It was Debreu who first made an attempt to relax the assumption relating 

to uncertainty; this appears in the last chapter of his classical book.11 

Later, Radner examined in more general terms the extent to which the main 

theorems of the general equilibrium theory can be maintained basic assumption 

12 is relaxed or weakened, that is, if uncertainty is partially or wholly taken 

into account.12 However, these studies make it clear that the more realism that 

is inserted in our assumptions about uncertainty, the^fewer the number of the 

original Arrow-Debreu theorems that can be maintained. 

The survey presented in the eight paragraphs above is incomplete. We have 

only mentioned the attempts at a partial or total relaxation of individual 

assumptions; we have not evaluated them thoroughly. 

However, we should like to add a few general comments on the attempts 

mentioned above. 

* See Scarf [219], [220]. 
9 See Arrow-Hurwicz [15]. 
10 See Kondor [137]. 
11 See Debreu [50]. 
12 See Radner [207] and [208]. 
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Each of the reformers makes a small dent in the foundations of the GE model. 

He hopes that the impact of his attack will destroy a dilapidated wing of the 

building, but he supposes that the other parts w ill remain intact. However, if all 

attacks on the foundation were made simultaneously, the entire building would 

collapse. 

Let us pass now irom the simile to the scientific problem; the main theorems 

of the GE theories remain valid in their entirety or with only small modification 

it the system consisting of 12 basic assumptions is modified only in few points— 

and in the non-sensitive ones. If we make corrections simultaneously at many 

points, and particularly, if we make them at the most important, most sensitive 

ones (convexity, uncertainty), the theory will collapse. It is worth noting that 

none of the attempts at reform touched upon the heart of the GE theory, the 

basic assumptions about preference ordering. A synthesis of the careful attempts 

to improve the equilibrium theory may turn the “reform” into a “revolution”, 

into discarding and transcending the orthodox theory. 

In this connection, it is worthwhile to remember what one of the greatest 

scientists of our age, Heisenberg, said about the closed systems of axioms of 

modern physics; 

"It is characteristic of closed systems that at their beginning appears a subtly 

defined system of axioms. . . . There is, however, a point of great importance 

which is often neglected, unfortunately not only by the non-professional but 

also by the physicist, which is that a closed system of this kind cannot be further 

improved and perfected. . . We ought to say even that such a closed theory 

cannot be corrected at all since, as a result of its system of axioms, it has become 

really a mathematical crystal, some rigid thing which may be correct or incor¬ 

rect, but without an intermediate case.”33 

It seems that the axiomatic equilibrium theory is also a “mathematical crys¬ 

tal”. It cannot be improved (or only in some relatively unessential points). 

In my opinion, the proper task of economics is not to polish this mathematical 

crystal further. It is much more important that economists should seek a theory 

suited to describe the economic systems by opening new approaches. 

25.3. New Economic Currents: Formalized Models 

Now, we turn to review the second main current, comprising work on the 

problems of economic systems theory outside the GE school. As a matter of 

fact, the expression “main current” is not precise since there is no one uniform, 

coherent school, but several ones more or less distinctly separated from each 

13 See Heisenberg [88], pp. 231-232. 
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other. Let us take in turn the most important ones, first of all the works using 

formal models. 

1. The borderline case between the internal reform of the GE school and a 

complete break with the orthodox school is the literature dealing with imper¬ 

fect competition, oligopolies, monopolies. The initiative is coupled with the 

names of J. Robinson and Chamberlin.14 They and their followers retain many 

of the basic assumptions of the equilibrium school, but they deviate sharply in 

others. 

In this literature many valuable contributions may be found on the conflicts 

between competing enterprises within the capitalist system. Instead of the naive 

picture of harmony in the market, here the real fight appears. 

Unfortunately, this branch of literature has not become really integrated 

with the other parts of economics (and, within it, mathematical economics).15 

2. The starting points suited for the mathematical formalization of conflicts 

existing in society are found in the theory of games of von Neumann and Mor- 

genstern. Though initially this was still coupled with the traditional economics, 

the connecting roots are being cut one after the other. Mathematical models 

of “bargaining,” “threat” and other conflict phenomena have appeared.16 

3. A highly important theoretical achievement of the last decade has been 

the “team-theory” of Jacob Marschak and Roy RadnerP This theory formula¬ 

tes the problem as follows. Consider an economic system, consisting of units 

separated from each other. The system (in the terminology of the authors, the 

“team”) has a common objective function. We may prescribe definite rules of 

decision defining the behavior for the units. There is a flow of information 

among the units. There are various information structures possible (e.g. differ¬ 

ent degrees of centralization; continuous or occasional, etc.). The following 

questions arise. What are the characteristic properties of the rules of decision 

and behavior and of the various types of related information structures? How 

do these affect the common objective function? Considering the latter, what is 

the “value” of the different information structures, their effect on the objective 

function? 

Some assumptions of the theory are strong; for example, it assumes the 

existence of a common objective function of the system, its measurability, 

and even some of its special mathematical properties. Still, perhaps it is this 

theory that^has reached the hishest point in theoretically modelling economic 

systems. 

14 See Robinson [210] and Chamberlin [43], 
15 A good survey of the isolation of the theory of imperfect competition may be 

obtained from several studies in Volume [141], 
16 See e.g., Harsanyi [83], 
17 See Marschak and Radner [160], [161], [162], [163], [206]. 
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4. The work that is closest to the subject of my book, to its problem for¬ 

mulation, is found in an article by L. Hurwicz. We have drawn on this article 

primarily in the elaboration of Chapter 4 of this book. 

Hurwicz’ line of reasoning is as follows. 

There is an “environment”. In this environment economic activities take 

place which can be described by a matrix of resource flows. We define certain 

formal criteria to evaluate the flow of resources, stating when it is efficient, 

non-wasteful, pareto-optimal, etc. 

In Hurwicz’ model the disaggregation of the economy into units (interpreting 

the concept of unit according to the terminology of our general model) is 

initially given. This, too, is a component of the environment.18 

The problem is the following; we seek the best “adjustment process” that 

may be assigned to a given environment. The adjustment process may be 

described by prescribing the “language” of the economic units, as well as the 

response function expressing the reactions to arriving information.19 

According to Hurwicz, the datum of the problem is the environment, the 

unknown to be determined is the adjustment process to be assigned to it. 

To evaluate the adjustment process, Hurwicz similarly introduces several 

criteria, among other things, the notion of “information efficiency”. With some 

simplification, this can be explained as follows. From two adjustment processes 

the one has greater information efficiency which attains the same result w ith 

less detailed information. 

In conclusion, the study reviews two adjustment processes. The first is the 

“competitive process”; it essentially corresponds to a dynamic version of the 

Arrow-Debreu model. The second he calls “greed process.” The “language” of 

the latter does not contain prices; in the framework of an iterative process each 

unit adapts to the immediate offers of the other units. Huiwicz establishes that 

the information efficiency of the competitive prccess is greater—but it can 

function only in an environment where there are no increasing returns. The 

other process (without prices) has less information efficiency, but it may oper¬ 

ate also with increasing returns. 

In our opinion, what deserves the greatest attention in Huiwicz’ study is not 

the above-mentioned conclusions, but the foundation of the picblem itself, 

the way of approaching the problem as well as the introduction of seme impor¬ 

tant concepts. 

In our view, we should depart from the way indicated by Hurwicz only in 

18 As can be seen, the interpretation of “environment” t> Huiwicz differ s essentially 
from what is called “outside world” in the general mcdel. (See [97].) 

19 Hurwicz adopted the notion of “response furcticn” ficm cybernetics, frem. the 
mathematical models of the nervous system. Hcwever, in all cf economic literature, 
we found this term only in bis work. 
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respect to a single feature. We need not insist that for a description of adapta¬ 

tion optimization models should be used. 

Unfortunately, to date there have been but few followers of the study by 

Hurwicz. 

5. Some works appeared dealing with the formal analysis of the advantages 

and disadvantages, conditions and consequences of centralization and decen¬ 

tralization. In this relation the work of T. Marschak must be stressed.20 

6. The work of T. C. Koopmans and J. M. Montias was aimed at a formal 

description of the hierarchies emerging in economic systems.21 This, already 

referred in the chapter on multi-level control, is also an important initiative. 

The paper also represents a significant step forward in other respects, mainly 

in the foundations of a conceptual framework for the theory of comparative 

economic systems. 

f; 7. Some attempts have been made to apply cybernetics and general systems 

theory to economics. Of particular importance is the activity of some Soviet 

researchers, primarily the interesting work of E.Z. Maiminas on the informa¬ 

tion aspects of the economic planning processes.22 In Poland Greniewski and 

his collaborates intensively dealt with the general social, economic and planning 

interpretation of cybernetics and mathematical systems theory.23 Their activity 

acted as an incentive in the preparation of this book (particularly of Chapter 4). 

8. Some parts of economic systems have been modelled in simulation experi¬ 

ments. A beautiful example is the model of Balderstone-Hoggatt,24 already 

mentioned in this book. A few further (unfortunately, not too many) examples 

could also be quoted.25 

Undoubtedly, these have promoted knowledge of some partial fields of the 

economic system. However, it is conspicuous that the authors refrain from 

drawing far-reaching general conclusions. They do not compare their own experi¬ 

ences with the theses deduced from the deductive models; they do not criticize 

the latter. Thus the statements arrived at through simulation “peacefully 

coexist” for the time being with those deduced from the deductive models, 

although frequently they ditfer substantially. 

9. Experimental games26 aimed at the examination of particularly complex 

20See T. Marschak [164], [165]. 
21 See Koopmans-Montias [125], 
22 See Maiminas [156], 
23 See Greniewski [73], [74], 
24 See Balderston-Hoggatt [23]. 
26 See works by Albach [3], Bonini [35], Forrester [62], Frigyes [64], Orcutt and co¬ 

authors [198], and Schmidbauer [221], General information on the simulation methods 
can be found in the works by Guetzkow [77], Naylor and co-authors [187], and Shubik 
[228], and [229], 

2S See, e.g., the writings of R. Selten and H. Sauerman [217], pp. 1-168. 
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decision problems, series of decisions and conflict situations promise to be 

interesting. In these, the participants of the experiment behave as if they were 

confronted with a real decision problem, e.g., as if they were managers. The 

experimenting researcher observes the complex situation that emerges. 

10. The simultaneous equation systems of econometrics often are called upon 

to prepare government decisions, plans, economic policy. However, it is worth¬ 

while to examine these also with the eyes of the researcher of economic systems 

theory; what do they show about the behavioural rules of the economic units, 

about the functioning of the control sphere, about the actual effects of the 

various information variables on the real sphere? 

25.4. New Economic Currents: Non-Mathematical Works 

Let us turn now to works not employing (or making little use of) formal models. 

1. The work of Keynes27 began a new stage of Western economic theory. 

The subject of his investigations were the macroeconomic relations between 

national income, employment, investments and savings. This subject is not 

covered in the present book; it belongs largely outside the scope of economic 

systems theory. However, there is a contact at a single point; the phenomena 

of pressure and suction are related to the macroeconomic disproportions, as 

has been indicated already in this book. 

Keynes had an immense effect on Western literature; however—as we have 

mentioned before—to this date there has been no organic integration between 

Keynesian macroeconomics and the traditional Western microeconomics 

(nor could there be). 

2. There are many interesting ideas on the functioning of the capitalist 

system in several works in economic sociology, or political sociology. Particu¬ 

larly deserving attention are those which analyze the actual behaviour of econom¬ 

ic units (mainly industrial enterprises, commercial firms, banks), the character¬ 

istic regularities in their behaviour, and the conflicts within organizatons and 

the solutions of those conflicts. Some authors engaged in the “theory of formal 

organizations” and in “behavioural theory” are sharply critical of many funda¬ 

mental ideas of the theory of the firm and of the market as taught by the ortho¬ 

dox GE school.28 

3. Some important works have appeared dealing with the bordering fields of 

27 See Keynes 118], further its most important comprehensive commentary in 
Hansen [82], 

28 An example of such polemic writing is an article by H. A. Simon [237], a leading 
personality of the behaviourist school. Some further characteristic works by Simon 

and March are: [159], [236], [238]. 
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economics and psychology. We have already referred to the work of G. Katana?* 

This direction of research is very important, since one of the great weaknesses 

of traditional economics is that its psychological foundations are only rough 

and superficial. 

4. In recent years there has emerged in several Western universities a new 

field called “industrial organization.”30 Its purpose is to describe realistically 

and to classify the actual production and market structure of various industries 

as well as their production, selling and price policies. 

5. A few works have been published which stress the fundamental importance 

of intervention on the part of the capitalist state and of planning experiments. 

These works attempt to identify new phenomena which distinguish the present- 

day capitalist economic system from that of some decades ago (and from unre¬ 

alistic theories). J. K. Galbraith31 is representative of this trend. It is true that the 

works belonging to this category often are not very deep; therefore they are 

open to attack both by those who criticize them with some political purpose in 

mind and by those who wish to defend scientific standards. Still, this school 

describes present-day capitalist economy more realistically than do the elegant 

but useless models of perfect competition. 

6. For the sake of emphasis, we have left to last the literature emerging in the 

last fifteen years in the socialist countries. 

The discussions during the preparations for the reforms in the socialist 

countries raised almost every important, practical problem of the economic 

systems theory. It is true that the answers were not the result of theoretical gene¬ 

ralization. They rely on sound practical considerations rather than scientific 

proofs. For the time being the abstract theory of the mechanism lags far behind 

the continuously changing practice, which is feeling out the ways of improve¬ 

ment and development. Life has pressed on, not being able to wait for theore¬ 

ticians to work out the theory of controlling the economy. 

In any case, a thorough study of the literature of these discussions may be 

important in inspiring further theoretical research. 

25.5. Fragmentation of Economic Systems Theory 

The currents reviewed in the previous Sections 25.2-25.4 may be justly rega rded 

as future building stones of the new economic systems theory. It would be 

desirable if an increasing number of them became reliable elements to be fitted 

to the others. 

29 See Katona, [113], [114], [115]. 
30 An outstanding representative of the school is Bain [22], See further [42]. 
31 See Galbraith [69], [70]. 
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We should like to stress again that our survey of the schools and currents is 

incomplete; we reviewed them only for the sake of illustration. The heteroge¬ 

neous nature of the camp of “allies” should be evident from our survey. (We 

mentioned in all 8+10+6 = 24 groups, schools or currents.) A common 

feature of all is that they more or less break away from traditional GE theory, 

from the market and price models, and approach the problems of economic 

systems in other ways. However, it is also a common characteristic that each 

of them investigates only a sphere or partial field of the system; thus none can 

be considered as a ready and comprehensive theory of economic systems. In 

other respects, they highly differ from each other in the subject and method of 

analysis, the scientific world outlook and political intention. 

This latter fact is what justifies the following conclusion to our chapter on 

Dogmenhistorie. We should once more emphasize the fragmented, disintegrated 

state of the theory dealing with economic systems. It would be better if each 

current were aware of the existence of the others.32 More frequently they en¬ 

tirely neglect each other. 

Macroeconomics and microeconomics have developed almost hermetically- 

separated from each other. The same is true of formalized and literary econo¬ 

mics, the economics of socialism and capitalism, the Walras-school and the 

behaviorists, econometrics and mathematical programming; these examples 

certainly do not exhaust the list of non-intersecting sets of sciences in the multi¬ 

dimensional space of economics. 

The time is ripe for a broader synthesis. 

s- A leading representative of the behaviorist school said to me with some sell- 
irony that they are now sufficiently “in fashion” to be referred to at least in footnote 
in every work dealing with the theory of the firm. This suggests a belittling of their 
results; authors adhering to the traditional theory of the firm do not attempt to 
revise their own models and theories even in the light of results of investigations that 

are better founded empirically. 



26. EPILOGUE 

In the first sentence of the Foreword we called our work a “semi-finished pro¬ 

duct”. We should like to explain why we consider our work a semi-finished 

product; additionally we shall proceed to explain why we still decided to 

publish it. 

In dealing with epistemological and scientific-methodological problems, 

Chapter 2 set a very high standard. A finished, mature economic real-science 

theory is expected to answer essential questions, to work with precise concepts 

and to verify its statements with empirical observations. It whould have formal 

models and an hierarchical theoretical structure, that is one with general laws 

and also others narrower in scope yet in harmony with the former. 

The most this book can give is far from meeting the requirements we our¬ 

selves have set for a mature economic real-science theory. We have gone no 

further than to raise some questions that we deem important, to outline the 

conceptual framework of economic systems theory, and to make some state¬ 

ments or, rather, hypotheses or hunches, which have not yet been rigorously 

verified. We do not have finished mathematical models; at most we indicate in 

some places how the problem could be formalized. Accordingly, our book does 

not present any mathematically proven theorems. 

Without trying to be complete we shall indicate some important tasks for 

research, by title only. 

1. Axiomatic foundation of economic systems theory, with axioms of more 

general force and, therefore, more realistic than those of the GE school. 

2. Empirical observation of the information structure of modern economic 

systems, classification and typology of the structures, formal modelling of 

control based on the multiplication of information. 

3. Observation and modelling of the multi-level control of economic systems. 

4. Observation and modelling of conflicts and compromises taking place 

within institutions. 

5. Observation, typology and computer simulation of decision algorithms. 

6. Development of a methodology for the observation and measurement 

of aspiration level and other extensive and intensive indices. 

7. Observation and more precise delimitation of autonomous and higher 

funtions, and perhaps a distinction of more phases. Mathematical modelling 

of autonomous functions. 

374 
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8. Observation of the adaptive properties of economic systems, modelling 

of adaptive functioning. 

9. Observation of the selective regularities of economic systems, establishing 

the regularities of selection. 

!0. Development of a methodology for the observation and measurement 

of buying and selling aspirations and intentions. Observation and computer 

simulation of algorithms of market processes. 

11. Observation of quality improving processes and their measurement. 

Stimulators and brakes of quality improvement. 

12. Regular observation of the phenomena and consequences of pressure 

and suction. Detailed elaboration and formalization of a theory explaining 

the continuous reproduction of tensions. 

The above list is only a sample survey of research tasks; the necessity of 

research into these and as well several other subjects emerge from this book. 

As a matter of fact our work was intended not so much to publish finished 

results as to prompt new investigations. We believe that after ten or twenty 

years, when substantial progress will have been attained in the research of the 

problems outlined here, the original forms of the concepts, classifications and 

statements found in the present book will not be retained. Some of them will be 

discarded, and others will be modified. It is not the point of the author that 

these concepts in particular and these classifications should spread, that parti¬ 

cularly these statements should be proven exactly. Our point is exclusively that 

research should go on as efficiently as possible in the direction outlined. 

Thus, the book wishes to outline a program for work, to be complemented, 

of course, with the ideas of many other research workers; we want to recruit 

research workers who have a mind to participate in realizing this program. 

If we simply survey the camp of researcher-economists, mathematical econo¬ 

mists included, we are glad to find many tens of thousands of them. But at the 

same time, we also feel some heartache that so many devote their precious 

intellectual energies to investigate barren problems. If only a half or a quarter 

of the group of workers who now pick up the grains left by the “great men” on 

the already harvested field of the general equilibrium theory, began to in¬ 

vestigate the really relevant problems of economic systems theory, results could 

be achieved perhaps in a few years. 

The map of our discipline is full of blank spaces. We hardly have looked 

into the internal structure of the functioning and control of economic systems. 

We know very little about the actual processes of planning, government con¬ 

trol, price formation and the decision-making of the firm. We have few mathe¬ 

matical models that formalize these control processes in ways conforming with 

reality. It is such a task for which much greater forces need to be mobilized. 

Perhaps it is unusual that a work claiming scientific standards does not 
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itself solve problems but urges others to do so. Still, my book chose this unusual 

way, the more so since it would be hopeless to expect success in solving the 

problem without the joint efforts of many research workers. 
As have the other sciences of our days, economics has become very specializ¬ 

ed, divided into several fields separated from each other. Since we wanted to 

integrate economics, we had to scan a whole series of specialized fields within 

economics, let alone the borderlands of other sciences (sociology, psychology, 

cybernetics, etc.), into whose domain we also ventured. It is to be expected that 

the specialists of all these trades will regard as amateurish if not the whole 

book, at least the part bungling in their special field. In addition, those who 

themselves have made efforts at a synthesis relying on a more orthodox concep¬ 

tual framework may brand my efforts at integration as “eclecticism”. 

Taking upon ourselves these real weaknesses and the accompanying justified 

criticism, (and even the expected unjustified ones), we thought it was justifiable 

to publish our book in its present state. As we indicated at the end of the preced¬ 
ing chapter, time is ripe for a synthesis of economic systems theory. This syn¬ 

thesis cannot succeed at the first attempt. Even a first attempt-—with half or 

rather a quarter of a success—may be useful; it may promote the development 

of more mature, more rounded, more elaborated integration, and synthesis. 

But at any rate, now is the time to begin the synthesis on bases that are broader 

than general equilibrium theory and more in agreement with facts. 

To conclude, let us make a general remark. We have sharply criticized works 

representing the peak of intellectual efforts over the course of a century. Knowl¬ 

edge of this fact obliges the critic to great modesty and caution. Still, we would 
rather take upon ourselves the odium of immodesty than diplomatically to 

circumvent our confessed belief that a radical turn is necessary. The peak reach¬ 

ed by the equilibrium theory is extremely impressive, and, perhaps, its pre¬ 

sent-day adherents are capable of building a look-out tower on this peak. 

Still, we think that we should descend from the peak to the plains and begin 
again from a much lower level to climb another, steeper and higher peak. 
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