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DESCRIBING THE HUMAN ECONOMY 

Maria Augustinovics 

INTRODUCTION 

This paper is not a progress report, it is rather a bit of 

wishful thinking on future possibilities. It is built upon 

many pieces of my previous work in various fields, and in this 

sense it is a kind of summation. The end result is the opening 

up of vast new fields that would be good to explore in the corn- 

ing years. 

In Chapter 1 I join those fellow economists who believe 

that the conventional scope of economic theory is too narrow. 

I will argue that economics as a science should be able to ex- 

plain all segments of human economic activity, including non- 

market (or subsistence, or household) economy as well as the 

economic aspects of human life itself. I will also argue that 

a proper description and analysis of observable facts must pre- 

cede the formulation of assumptions and theories and that a 

number of methodological requirements must be met for this 

purpose. 

In Chapter 2 I try to outline the skeleton of a descriptive 

framework which would satisfy some--but not all--of those re- 

quirements. In principle, such a framework is meant to serve 



as a background catalogue to define the scope--assumptions, 

abstractions, neglect--of individual, theoretical or practical 

economic models properly. In the way of wishful thinking, how- 

ever, I should not like to exclude the possibility of some 

analytical studies within a similar, but more advanced, 

framework. 

In Chapter 3 I turn to the more formal aspects of descrip- 

tion pointing to a few of the simplest mathematical tools that 

could contribute to our understanding of indirect, circular 

interdependencies within the economy. 

Notes, tables and figures are collected at the end of the 

paper, the usual result of writing in a hurry and editing the 

material for the first time, but an inconvenience to the reader, 

for which I apologize. 



1. THEORY AND METHODOLOGY 

1.1 The Narrow Economics of the Market 

Economics has always been fascinated by the market. Rightly 

so, since market is the most amazing product of human economic 

activity. It has become a power beyond and above human will, it 

has made economy the blind master and man its defenceless ser- 

vant. It helped to create the modern nation and it is now in 

the process of creating a supranational, although not truly 

international, system of forces beyond and above national will. 

However, there are many different ways of looking at the market. 

You may remain obsessed with the market place, watching 
as individual agents go about their various transactions there 

and wondering what they think they are doing.') You may assume 

that they all have perfect information, they are all perfeclty 

competitive, they all behave perfectly rationally in their own 

well-known interests, and you will find that this brings about 

the most perfect well-being for all concerned. And, naturally, 

this has been going on since time immemorial and will have to 

go on forever. This kind of approach, with due respect and 

apologies to the more sophisticated formulations of the theory, 

is then called "neo-classical economics", "general equilibrium 

economics", "microeconomics", "mainstream" or "mainline 

economics", etc. In spite of all that has already been said 

and written against it, this approach is amazingly persistent. 

Partly because it is convenient to maintain innocence: what 

you do not know about society and social power cannot hurt you; 

partly because it has incorporated a huge vested interest by 

first-rate mathematical brains. This on its part lends a poor 

economic theory such elegance, such intellectual rigor2) which 

is certainly attractive to the demanding student. 



You may take a broader, and therefore a more convincing, 

view of the market. You may realize that no matter what indi- 

vidual agents think they are doing it is the aggregate output, 

the aggregate supply and demand that count. You may also real- 

ize that in the world of "exchangeables" there are such distin- 

guished things as money and labour, that a society has to worry 

about growth and recession, about inflation and employment, that 

market alone does not take care of everything but that some 

purposeful social intervention is required, whether you like it 

or not. This approach is then called "macroeconomics", or 

"Keynesian economics", it has often been called "the Keynesian 

revolution". 3 ,  Contemporary theory belonging to or originating 

from this school, called "neo-Keynesian" or "post-Keynesian" 

economics, has made further important steps towards economic 

realities--it is a pity that eminent representatives of it are 

so emotionally anti-mathematical, as if mathematical tools 

would be responsible for nonsense in economics. 4 1 

Or, you may be looking at the market and try to discover 

what is going on beyond it, to understand its historically 

determined place and function within the economy as a whole, 

within the economy defined as the mode of interaction between 

man and nature. Then you will realize that the market is an 

important link in the circular chain of production-distribution- 

consumption, in the process of reproduction. It is the part of 

the system that makes interaction and thus division of labour 

possible among socio-economic units separated by ownership. In 

other words, it is the ingenious device that turns individual 

work into work for others and increasingly for the whole society 

under the conditions of private property. Division of labour 

then provides for increasing productivity, leads to the accu- 

mulation and con~entration of the means of production, of wealth 

and social power. This kind of approach to the market was 

adopted by what is called "classical economics" or "political 

economy"; in its last and most c nsistent form, the "Marxian 

economics". There.-is probably no need now to say that the 

author of this paper finds this approach the most enlightening 

and therefore superior to the others. 



The classical, and particularly the Marxian approach, has 

been ignored or neglected, laid ad acta or buried so many times 

by so many over the past hundred years that one should be sur- 

prised how very alive it is. Moreover, the approach--may be 

without some of the specific notions, with different conclusions 

and dressed in different language--is being increasingly adopted 

as a starting point by economists who do not consider themselves 
to be Marxists but who seriously attempt to understand the 

realities of economy and society. 

Nevertheless, there is no reason for celebration in this 

camp either. Ignoring the arrogant remarks made by ignorants 

who never took the trouble of reading Marx or never got 

beyond the first volume of Das KapitaZ one has to admit that much 

of the serious and honest critique is justified: relatively 

little has been achieved in bringing Marxian economics over 

from the late 19th century economic reality to the late 20th 

century economic reality. 

The reasons are numerous5), so are the new phenomena not 

properly investigated and explained by contemporary Marxian 

economics. The present paper, however, is not about economic 

theory in general. There is only one point to be made here, 

a point where unfortunately contemporary Marxism is as negligent 

as any other school of economic thought. Namely, no matter what 

approach we adopt when looking at the market, we usually do not 

look at those layers of human economic activity that have not 

been--so far, or will never be--absorbed by the market. 

For neo-classical economics market has always existed. 

For the classical economists and for Marx, market was a histor- 

ical achievement. Observing its rapid penetration into the 

traditional subsistence economy they took it for granted that 

this process will once be fully completed, that the economy 

will soon be transformed into a pure capitalist market economy. 

For them subsistence or pre-market economy was a matter of the 

past, a matter of ancient or Asian modes of production. 

The assumption of pure capitalist market economy directly 

leads to the assumption of pure socialism. Since if the 



h i s t o r i c  t a s k  o f  t h e  c a p i t a l i s t  market  had been performed,  i f  

t h e  whole r e p r o d u c t i o n  p r o c e s s  h a s  reached  t h e  u l t i m a t e  l e v e l  o f  

c o n c e n t r a t i o n  and c e n t r a l i z a t i o n  based on s o c i a l  d i s t r i b u t i o n  o f  

l a b o u r ,  t h e n  o n l y  one  b r ave  r e v o l u t i o n a r y  a c t i o n  i s  needed: t o  

a b o l i s h  p r i v a t e  p r o p e r t y  t h a t  h a s  become o b s o l e t e  and t o  r e p l a c e  

t h e  marke t ,  t h a t  h a s  l o s t  i t s  h i s t o r i c  f u n c t i o n  by p u r p o s e f u l  

s o c i a l  c o n t r o l  o f  t h e  economy. Much--may b e  even most--of t h e  

problems o f  e x i s t i n g  s o c i a l i s t  s o c i e t i e s  c an  b e  t r a c e d  back t o  

t h i s  assumpt ion t h a t  was a p p l i e d  i n  c i r cums t ances  where t h e  

h i s t o r i c  t a s k  o f  t h e  c a p i t a l i s t  market  was f a r  from be ing  

completed. 

I n  f a c t ,  economic a c t i v i t y  h a s  n o t  been comple te ly  absorbed  

by t h e  market ,  a t  l e a s t  n o t  u n t i l  t h e  end of  t h e  20 th  cen tu ry .  

While it s t i l l  remains  t h e  main t r e n d  f o r  t h e  market  t o  expand, 

t o  p e n e t r a t e  deepe r  and deepe r  i n t o  t r a d i t i o n a l l y  s u b s i s t e n c e  

l a y e r s  o f  t h e  economy, powerful  r e v e r s e  t e n d e n c i e s  can  a l s o  b e  

obse rved  f o r  v a r i o u s  economic and s o c i a l  r e a sons .  The e x i s t e n c e  

o f  non-market economic a c t i v i t y  is  a  f a c t  i n  c a p i t a l i s t  and i n  

s o c i a l i s t  economies, n o t  t o  speak o f  t h e  s o  c a l l e d  T h i r d  World. 

I t  i s  a l s o  a  f a c t  i g n o r e d  by a l l  major  s c h o o l s  o f  economic 

t heo ry .  

What may b e  worse i s  t h a t  non-market economic a c t i v i t y  is  

a l s o  n e g l e c t e d ,  w i t h  some i n c o n s i s t e n t  compromises, i n  t h e  

e m p i r i c a l  ev idence  a v a i l a b l e .  The System of  N a t i o n a l  Accounts ,  

a  remarkable  achievement  o f  r e c e n t  decades ,  h a s  a c c e p t e d  t h e  

t h e o r e t i c a l  a s sumpt ions  and t h e  d i v i s i o n  o f  economic u n i t s  i n t o  

" f i r m s "  ( f u r t h e r  subd iv ided )  and "househo lds" ,  a  d i v i s i o n  which 

goes  w i t h  t h e  unde r ly ing  t h e o r e t i c a l  assumpt ion and which i s  a  

t r a p .  Firms a r e  supposed t o  do b u s i n e s s  on t h e  market  and 

households  a r e  n o t  supposed t o  do any th ing  b u t  t o  consume 

and pay t a x e s .  Some o f  t h e  consequences a r e  well-known and 

much d i s c u s s e d .  L e t  u s  mention two examples o f  g r e a t  

s i g n i f i c a n c e .  

Example 1 :  p roduc t i on  o f  goods and s e r v i c e s  w i t h i n  t h e  

househo lds ,  w i t h  a l l  i t s  economic and s o c i a l  i m p l i c a t i o n s .  

J . K .  G a l b r a i t h  s a y s ,  "The common r e a l i t y  i s  t h a t  modern house- 

ho ld  i n v o l v e s  a  s imp le  b u t  h i g h l y  impor t an t  d i v i s i o n  o f  l abou r .  



... the servant-wife is available, democratically, to almost the 
entire present male population. Were the workers so employed 

subject to pecuniary compensation, they would be by far the 

largest single category in the labour force." (Galbraith 1973, 

PP. 33, 35) 

Example 2: the subsistence sector in developing countries. 

For instance, it is highly important for a country to be identi- 

fied as "least developed" by the United Nations since this cate- 

gory is entitled to preferential treatment in various matters, 

e.g., in the distribution of official development aid. The 

major criteria applied for such identification is an upper limit 

of per capita GDP. On the basis of this criteria, Djibouti, 

for example, was several times refused to be identified as 

"least developed" as its per capita GDP exceeded the limit. 

Recently, a UN study pointed out that the limit cannot be 

applied to this particular case since "...the economy of 

Djibouti is entirely monetised which...accounts for a higher 

nominal per capita GDP than in countries which have large sub- 

sistence sectors insofar as in these countries income generated 

in the subsistence sector are not fully reflected in monetary 

GDP. " (United Nations 1982) 

To know what we are ignorant of is better than not even 

to know that, but it certainly does not provide the required 

knowledge. The feedback from National Accounts to theory 

should not be underestimated. One cannot analyse the unknown 

quantities and cannot enlighten theory without analysis. The 

bulk of quantitative macroeconomic research--not to mention 

forecasts--is based on National Accounts data in each country. 

Here it is important to note that non-market activity 

should not be identified or mixed up with what is usually 

called the "second" or "black" or "underground" economy. The 

latter is market-activity, only it is tax evading and therefore, 

sometimes also for other reasons, illegal. Non-market economic 

activity on its part is performed within the socio-economic 

units, it does not enter inter-unit, social division of labour 

neither legally nor illegally. 



On t h e  o t h e r  hand, t h e  n a r k e t  i s  more than  j u s t  t h e  p l a c e  

where t h i n g s  a r e  exchanged. Throughout t h i s  paper t h e  t e r m  

"market economy" i s  used i n  t h e  broad sense ,  i nc lud ing  monetary 

and f i n a n c i a l  s u p e r s t r u c t u r e ,  income r e d i s t r i b u t i o n  through 

n a t i o n a l  and l o c a l  budgets  ( c a l l e d  t h e  "grant-economy" by K.E. 

Boulding) ;  b r i e f l y  speaking inc lud ing  eve ry th ing  t h a t  goes w i th  

t h e  modern market which c r e a t e d  modern money. 

1.2 Towards A Broader Zconomics 

Western economic l i t e r a t u r e  of t h e  p a s t  5-10 y e a r s  s e e m s  

t o  be s o  much aware of and s o  much concerned about  t h e  u n s a t i s -  

f a c t o r y  performance o f  t h e  t heo ry  t h a t  it could be j u s t l y  c a l l e d  

t h e  w c r i s i s - l i t e r a t u r e " .  A few t i t l e s  speak f o r  themselves:  

"The Sad S t a t e  of  Orthodox Economics" (Sherman 1974) ,  "What's 

Wrong With Economics?" (Gruchy e t  a l i a  1980) ,  "The C r i s i s  i n  

Economic Theory" ( B e l l  1 9 8 1 ) . 
The p r o f e s s i o n  appears  t o  be a s  d iv ided  a long  a s  many 

l i n e s  as it has  e v e r  been, b u t  t h i s  a t  least  g i v e s  t h e  r e a d e r  

t h e  advantage of  having t h e  c r i t i q u e  of  every  school  by a lmost  

every o t h e r  school .  It i s  indeed d i f f i c u l t  t o  t h i n k  of  any 

a s p e c t ,  any shortcoming o r  f a i l u r e  t h a t  has  no t  been mentioned 

i n  t h e  d i scuss ion .  One even g e t s  t h e  d i scourag ing  impress ion 

t h a t  economists  spend more t i m e  t h i n k i n g  about  o t h e r  economists  

t han  about economy. 

However, an encouraging main stream i s  becoming ev iden t :  

a common, almost  g e n e r a l ,  wish t o  l e t  i n  some f r e s h  a i r ,  t o  en- 

l a r g e  t h e  scope of t h e  theory .  I n  some c a s e s  t h i s  i s  j u s t  about  

making room f o r  something t h a t  should have always been t h e r e  

t r i v i a l l y ,  f o r  example, making room f o r  money i n  economic 

theory  ! , o r  f o r  t h e  i n t e r a c t i o n  between d i s t r i b u t i o n  and 

e f f i c i e n c y .  7 ,  I n  many c a s e s  it i s  about r e t u r n i n g  t o  m a t t e r s  

t h a t  w e r e  once t h e r e ,  i n  t h e  c l a s s i c a l  t r a d i t i o n ,  b u t  w e r e  f o r -  

g o t t e n  o r  neg lec t ed  f o r  a long t i m e ,  m a t t e r s  l i k e  t h e  d i s t r i b u -  

t i o n  of income, wea l th  and power i n  s o c i e t y ;  t h a t  i s ,  r e t u r n i n g  

t o  p o l i t i c a l  economy from t h e  would-be "va lue- f ree"  economics. 

Some speak e x p l i c i t l y  of p o l i t i c a l  economy (F rank l in  1980, 



Jalladeau 1980, Stone 1980), but we also find "instutional 

economics", "instrumental economics", "interpretative theory", 

"social economics", "economic sociology", even "integrated 

social science". The trend seems to be clear although a name 

is yet to be found. 

There are also attempts to bring in something that has 

never been there, to enlarge the scope of economics as such, 

not just the scope of this or other school. In most cases 

these attempts point to the same direction: to social issues 

beyond the political superstructure, to the human aspects of 

economy. 

Within this stream there is even a world turned upside 

down: one can find serious attempts to explain love and hatred 

in terms of marginal utility. Naturally, most of the stream 

works the other way round: for example, to explain consumer 

behaviour in terms of human psychology is certainly a much 

more promising idea. * )  Nevertheless, one need not go as far as 

psychology to look for territories that at present lay outside 

the frontiers of conventional economics which will have to be 

incorporated into the main body of a future, more meaningful 

economic theory. 

~istory, demography, human anthropology, and sociology have 

much to offer. They already cover a good part of the borderline 

territories, they provide a vast amount of raw material for 

economic interpretation. On the other hand, there is an 

increasing number of methodological and empirical studies by 

economists who are determined to investigate facts and find 

themselves limited by the narrow concepts of conventional eco- 

nomics. It is not surprising that most of this type of activi- 

ties is linked in one way or another to practical use of National 

Accounts or to building quantitative, analytical models for 

practical purposes. 10) 

Some economic thinking and formal model building 

have already started to penetrate the economic aspect of human 

life. The term "human capital" had already gained some respect 

in better times when society was busy educating more and more 



young people at higher levels. Recently, with increasing number 

of elderly people and with permanent inflation, the social 

security system has become the first issue where the historically 

unprecedented interdependency between human life-cycle and the 

financial superstructure cannot be neglected any more. 1 1 )  

Indeed, there is so much of these various promising begin- 

nings around that one is inclined to wonder: has not the time 

come for a new synthesis? The right answer would probably be'no, 

not yet'. Before then at least two fields of outstanding 

significance would have to be covered systematically. One of 

them is the non-market economy, be it the household, the own- 

account production and consumption in farms, the subsistence 

sector in developing countries, or anything else. The other is 

the human life-path, more precisely, its economic implications, 

including the need for childrens' care, education, health 

services, etc, Even the broadest economic theory in the con- 

ventional sense would be open-ended at two points: at one end, 

human labour appears from.nowhere, at the other end, human 

consumption disappears to nowhere. These two ends should now be 

conceptionally connected through the human life-path which is 

the source and the purpose of human economy itself. 

These two fields are interrelated in many ways. Obviously, 

people live in some kind of socio-economic unit--family house- 

hold or tribal village--that was traditionally the scene of 

economic activity, of production and consumption too. No matter 

how much of this activity has entered the inter-unit division 

of labour through the market, much of it has remained within 

the unit. Non-market economic activity, in other words, intra- 

unit economic activity is mostly, although not exclusively, 

connected with facts and needs of human life. Vice versa, most 

services required for sustaining human life, for example, the 

care for children, the sick and old people, are mainly provided 

within those units rather than through the market, 

Non-market economy and "human-life economy" are also 

connected in a sense painful from the point of view of the much 

required economic analysis. For both, not only proper concepts 

are lacking, but also problems of valuation and measurement 



a r e  unsolved. (One should of course  be reminded t h a t  permanent 

i n f l a t i o n  has  wiped o u t  t h e  r o l e  of money a s  a s e n s i b l e ,  r e l a -  

t i v e l y  s t a b l e  nwneraire even f o r  t h e  market-segment of t h e  economy. 

Sure,  t h e r e  w e  have p r i c e s  f o r  every th ing ,  b u t  t o d a y ' s  p r i c e s  

have l i t t l e  t o  do wi th  y e s t e r d a y ' s  p r i c e s . )  So much a t  l e a s t  

seems t o  be p l a u s i b l e  t h a t  t h e  s o l u t i o n  of t h e  valuation-problem 

l i e s  somewhere p r e c i s e l y  i n  t h e  connection between t h e s e  two 

f i e l d s .  One cannot v a l u a t e  non-market performance without  know- 

ing  t h e  c o s t  of human labour  and one cannot v a l u a t e  human con- 

sumption without  knowing t h e  va lue  generated by non-market 

labour .  

This  i n t e r r e l a t i o n  i s  one of t h e  reasons why t h e  economic 

a spec t  of human l i f e - p a t h  has t o  be incorpora ted  i n t o  economics. 

Another reason i s  t h e  f a c t  t h a t  wi th  inc reas ing  l i fe-expectancy 

t h e  human being i s  more and more becoming t h e  longes t  l a s t i n g  

economic asset--and s u r e l y  one of t h e  most expensive ones.  

May be t h e  Menace of Methuselah i s  no t  s o  f r i g h t e n i n g  a s  

pa in ted  by K.E. Boulding. Af t e r  a l l  ou r  own p r e s e n t  i s  a l r eady  

an age of  Methuselahs i n  comparison t o  t h e  p a s t .  (Romeo was 1 6  

and J u l i e t t a  was 1 4  i n  t h e  g r e a t e s t  love-s tory of a l l  t i m e s - -  

today they  would be j u s t  high-school k i d s .  I n  1703, 0 . 6 %  of  

t h e  populat ion of New York C i t y  was recorded t o  be 60 y e a r s  o r  

more l2 ) ,  today t h i s  r a t i o  i s  around o r  w e l l  above 2 0 %  i n  most 

i n d u s t r i a l  c o u n t r i e s . )  But menace o r  no menace, a human l i f e -  

span of 70-80 y e a r s  o r  even longer ,  is  c e r t a i n l y  becoming t h e  

major c a r r i e r  of long-term economic dynamics. 

Performance provided and consumption absorbed a r e  not  

d i s t r i b u t e d  i n  a p a r a l l e l  manner along t h e  l i f e - p a t h .  I f  w e  

inc lude  non-market performance, t h e  d i s t i n c t i o n  between " a c t i v e "  

and "non-active" ages  w i l l  no t  be t h a t  r i g i d  a s  it seems t o  be 

now, bu t  it w i l l  s t i l l  remain t r u e  t h a t  i n  t h e  f i r s t  and i n  t h e  

l a s t  per iod  of l i f e  a person absorbs  more of labour  (goods, 

s e r v i c e s )  provided by o t h e r  members of s o c i e t y  than he himself 

provides .  I n  between he has t o  make it more than even. More 

than  even, s i n c e  i f  t h e  average human being provided e x a c t l y  a s  

much a s  he consumed during h i s  whole l i f e t i m e ,  we would s t i l l  be 



living before the neolithicum. Before it and not in it, since 

already the first piece of stone polished into a tool required 

human performance not consumed, required accumulation or saving, 

whichever side of the same process one prefers to stress. What 

are the proportions between those periods of life, the propor- 

tions between performance and consumption within each period, 

the proportions between the corresponding ratios of various 

classes and other social groups? How will they change and how 

should they change for society to be able to maintain balanced 

survival and progress when life expectancy increases and the age 

distribution of the population is in permanent transformation? 

Dynamics and statics are here very much intermingled. What 

is the course of events on a long life-path from one point of 

view, is inter-generational income transfer in any given moment 

from the other point of view. It is also obvious that these 

processes must affect the secular trend of the aggregate savings 

ratio somehow. The direction of the effect is not so obvious. 

One could make a good case for an increasing ratio saying that 

people will have to save more since they will have to provide 

for a longer period of retirement. But one could make an 

equally good case for a decreasing ratio saying that in every 

given moment there will be more old people to be supported. 

These are not psychological or moral or emotional problems, 

they are hard economic questions. It is impossible to answer 

them without extending economic theory onto the economic aspects 

of human life. Of course, we shall have to be careful. While 

economics will have to consider the cumulated lifetime perfor- 

mance and consumption by human beings, it will have to make it 

absolutely clear that this is not a basis in itself for social 

values or moral judgments. Neither a high, nor a low perfor- 

mance per consumption ratio in itself makes a person more 

valuable or more respectable to the society. 

It is also clear that these and similar questions cannot be 

answered by picking a few phenomena and constructing "human-life 

economy" models, as well as non-market economy cannot be under- 

stood without its interaction with the market. They all have to 



go together and before their interrelation will be understood 

they have to be described. This brings us to the problems of 

methodology. 

1.3 On Methodology 

Nowadays, it is fashionable to attack economic models--the 

small, theoretical ones for being small and abstract, the large, 

numerical ones for being large and empirical, both types for be- 

ing irrelevant. Some kind of anti-quantitative mysticism is 

even becoming a sign of scholarly thinking. 

It is high time to draw the lines between the concept of a 

model, the economic content or assumptions of particular models 

and the role of mathematical tools. No science can exist with- 

out models, be they formalized or not, simply because reality 

in its entirety cannot be perceived. (Those who speak against 

models think in terms of other models themselves, only they do 

not bother to specify their assumptions.) The actual content 

of a model is another matter. If some models are unrealistic 

or irrelevant it is not because they are models but because 

the particular assumptions are unrealistic and the theory con- 

cerns itself with irrelevant questions. 

Finally, mathematics is a bad master but a good servant as 

we all know. To subordinate the subject matter to the mathe- 

matical form, to introduce impossible assumptions only in order 

to be able to use available techniques or to reach an elegant 

solution--that is really an unforgivable sin in economics. 

As long as one does not commit this sin, the formal presentation 

of a model contributes to clarity, enforces intellectual disci- 

pline, helps to specify the underlying assumptions. This is use- 

ful even if it turns out that there is no solution to the 

particular mathematical problem or rather that it cannot be 

handled with the mathematical tools available. If the problem 

is relevant and the formulation is precise, mathematics will 

have to and will be able to develop appropriate tools sooner or 

later. 



I believe that the crucial problem of economic methodology 

is somewhere else. The most important thing to do would be to 

clearly separate assumptions from the observed or observable 

facts--and this is often ignored. Obviously, no theory can 

exist without assumptions for the very same reason as science 

cannot exist without models. But science and theory are not 

identical. Science also has to deal with facts, to observe them, 

to describe them, to analyse them and only then comes the theory, 

based on assumptions, to explain the why-s and how-s. Therefore, 

assumptions should be distinguished from observations. 

These trivialities are not widely recognized in economics. 

(Perhaps this is why in most universities Economics belongs to 

Arts and not to Sciences. ) On the contrary, being interested in 

facts of economic reality is often regarded as narrow-mindedness 

both in academic life and in economic policy-making. Only 
simpletons busy themselves with "accounting models". Modest 

attempts to enforce elementary consistency in plan-computations 

have been called "plan-bookkeeping" as an offence rather than a 

compliment. The chief economist of the OECD has her critics 

because "She is always digging deeper into the details and the 

broader implications of economic policy, whereas some governments 

want clearer-cut answers... 11 13) 

Precisely because the general tide is such, one has to 

really appreciate the work of three outstanding economists who 

spent their lifetime in speaking, writing, lobbying for more 

facts, in designing and implementing the empirical evidence what 

we actually have: the historical time series, the Input-Output 

tables and the System of National Accounts. They are, of course, 

Simon Kuznets, Wassily Leontief and Richard Stone. They have 

also said everything what is worth saying of assumptions versus 

facts in economics, there is no need to repeat them further. 

(Leontief 1928 and 1970, Stone 1980) 

The point to be made here is that for distinguishing be- 

tween assumptions and observations we need a framework to des- 

cribe facts and this framework must be not only consistent but 

also comprehensive. (I should gladly say "total" if this word 

did not carry some undertone to which most economists are again 

hostile. ) 



The most implicit assumptions, and usually the most crucial 

ones, concern not what the theory or the model is about, but 

what it is not about. Obviously, no theory or model can be 

about everything, but it should always be made absolutely clear: 

what is neglected. Also, we cannot ask for a list of the not- 

considered matters at the beginning of every paper, that list 

would be longer than the paper itself. What we need is a 

comprehensive descriptive framework as a commonly accepted back- 

ground. In terms of this it would be easy to explain what 

particular segment of the economy is dealt with and what are the 

immediate links to other segments that are not considered in the 

particular theory or model. It would then not be easy but 

absolutely necessary to explain further what exactly has been 

assumed about those loose ends, the immediate links and about 

the impact of the neglected interdependencies upon the segment 

under discussion. 

If such a procedure could be generally applied and to 

follow it would be a moral and scientific obligation as hard as, 

for instance, proving a theorem in mathematics, then economics 

as a science would greatly benefit--should we say it would 

graduate? 

One cannot define easily such a descriptive framework. 

This would take time and interdisciplinary effort; by definition 

it would never be completely finalized since the economy is ever 

changing and changes would have to be reflected in a framework, 

that has to describe economic facts. A few basic aspects of its 

being comprehensive, however, can be pointed out. 

A comprehensive descriptive framework should cover the  

economy as a whole, all of its parts, segments and layers. It 

should account for production and consumption, exchange and 

income transfer, money and finance; for market, non-market and 

"human life" economy alike. 

Such a framework should be able to account for dual i ty  in 

human economy. This term is being used in various senses, the 

most common usage refers to the mathematical equipment. Here, 

I have something else in mind, something more in the classical 

tradition of political economy. 



Economy is the mode of interaction between man and nature, 

on the one hand, and the mode of interaction between man and man 

on the other. It has its technological side and its social side. 

This basic duality leads to various kinds of sub-dualities, so 

to speak, and is reflected in various ways in economic theory 

and practice. The Marxian dichotomy of value and use-value, of 

concrete (physical) work and abstract (social) labour, for 

instance, is the analysis of such a sub-duality. With the ad- 

vancement of the financial superstructure, however, even the 

social side has been split into various dual sides. For example, 

look at a building. As a physical object, it is the product 

of human work, say the work of bricklayers, plumbers, etc., and 

it provides shelter, for instance, it houses an assembly-line. 

As an economic asset, it represents accumulated value, embodied 

wealth and it is somebody's property. But if you look into the 

books of the proprietor you may find that the real owner is a 

bank behind him, if you look into the books of the bank you may 

find a third party, beyond the third party there are numerous 

fourth parties, and so on. The present vulnerability of the 

global economic system is created precisely by this endless 

chain, much more than by surplus of shelters or shortage of 

energy. 

Both the shelter-asset and the asset-equity duality has to 

be properly treated by a comprehensive descriptive framework. 

The former is more difficult since there measurement and valua- 

tion, the incompatibility of various physical units of measure- 

ment, the gap between technological thinking and economic 

thinking create problems to which we do not yet have solutions. 

For the latter duality at least an ingenious device had been 

invented already in the Middle Ages by practical minded Italian 

merchants, although a self-respecting economist would seldom 

go anywhere near double-entry bookkeeping. With the obvious 

result that the two sides of a dual phenomena almost always get 

mixed up, without even realizing the confusion. (One of the 

marvel-pieces: the gross domestic product is defined as the sum 

of incomes. ) 



A comprehensive descriptive framework should place economic 

activities in time. It should have room for both stocks and .. 

flows, "statics" and "dynamics". It should be able to describe 

situations at a given point of time, course of events over a 

period of time, complete life-cycles and intertemporal inter- 

dependencies among various structural segments. This require- 

ment is so obvious, it does not need to be further elaborated. 

To implement it will be another matter. 

Finally a comprehensive framework should describe the eco- 

nomy as a system. It should not just list various sets of agents 

and events, it should be able to show the interaction and inter- 

dependency among them. Also, a simple requirement in principle 

and a tremendous task for implementation. 1 4 )  

Moreover, we are interested in not only the direct, but 

also in the indirect, endless circular interdependencies. These, 

however, cannot be directly observed and, therefore, cannot be 

recorded by a strictly descriptive framework; to establish them 

we have to make certain assumptions. At this point the frame- 

work ceases to be strictly descriptive and tends to become a 

model, or any number of models depending on the number of sets 

of assumptions we apply to it. 

We do not immediately need to introduce ill-defined theo- 

retical notions or jump into far-fetched assumptions on the 

past motivation and future behaviour of the elements (parts) 

of the system. We may still remain mainly with the facts and 

apply as few and as plausible assumptions as it is absolutely 

necessary for being able to penetrate into the endless chain of 

indirect interdependencies. A model built along these lines 

could be called an anaZyticaZ model, or simply an analytical 

tool, as distinguished from both theoretical and predictive 

(forecasting) models. 

In the next chapter I shall try to outline the crudest 

scheme of a descriptive framework that would satisfy some of 

the above requirements. It would cover all segments of economic 

activity, it has room for the asset-equity duality, it places 

economy in time, although in a rather simplistic way, and it 



describes the direct interdependencies. It does not, and this 

is a major shortcoming, handle the shelter-asset duality be- 

cause it has to assume a common unit of measurement for all 

segments. The link with technology and through it with nature 

is still missing. 

In the third chapter I shall present a simple but powerful 

analytical tool that can be applied to the given descriptive 

framework. It is built on long, practical experience with in- 

put-output analysis, at first using it to the original, tradi- 

tional form of the model, later applying it to quite different 

fields, for example, money flows, and finally generalizing the 

technique into a symetric handling of input coefficients and 

output coefficients, i.e., backward proceeding and forward pro- 
A - .  

ceeding chains of links. 1 5 )  It should be noted that despite the 
conventional language, for instance, the use of the term "equa- 

tion", there are no unknown quantities to be found in Chapter 3. 

What are conventionally the "variables", are here supposed to be 
observed facts, well-known quantities available in the descrip- 

tive framework. The purpose of the exercise is not to find a 

solution for the variables but to define the matrices whose 

entries represent the total (direct plus indirect) effects of 

each variable on every other variable. 



2. THE DESCRIPTIVE FRAMEWORK 

2 .1  Bas ic  Concepts  

A STOCK i s  t h e  v a l u e  of  t h e  e x i s t i n g  amount of  a  g iven  eco- 

nomic subs t ance  a t  a  g i v e n  i n s t a n t  o f  t i m e .  T i m e  i s  n o t  con- 

s i d e r e d  con t i nuous ,  it i s  measur& i n  d i s t a n t  i n t e r v a l s .  For 

t h e  s a k e  of  s i m p l i c i t y ,  w e  might  happen t o  speak of  a  y e a r ,  b u t  

i n  p r i n c i p l e  t h e  t i m e  p e r i o d  can  b e  s h o r t e r  ( a  q u a r t e r  y e a r ,  a  

month, e tc . )  o r  l o n q e r  (any number of  y e a r s ,  a  decade ,  a  c e n t u r y ,  

e t c . ) .  For  each  t i m e  i n t e r v a l  t and f o r  each  s u b s t a n c e  i w e  

d e f i n e  t h e  OPENING STOCK t o  b e  denoted by s i ( t )  and t h e  CLOSING 

STOCK t o  b e  deno ted  by z i ( t ) .  

A p r a c t i c a l  working model w i l l  have t o  accoun t  f o r  d i s c r e p -  

a n c i e s  between t h e  c l o s i n g  s t o c k  o f  a  p e r i o d  and t h e  opening 

s t o c k  of  t h e  n e x t  p e r i o d ,  b u t  h e r e  i n  t h i s  b r i e f  o u t l i n e  w e  

assume 

s .  ( t)  = z i ( t  - 1 )  
1 

For b r e v i t y ,  time i n d i c e s  w i l l  be  o m i t t e d  i n  t h e  fo l l owing  

f o r  a s  long  a s  t h e y  w i l l  n o t  b e  e x p l i c i t l y  needed t o  d e s c r i b e  

i n t e r t e m p o r a l  r e l a t i o n s .  

Following t h e  argument i n  Chapter  1 on  duality w e  d i s t i n g u i s h  

between s t o c k s  o f  ASSETS and s t o c k s  of EQUITIES, t h e  terms bor-  

rowed from double -en t ry  bookkeeping. I t  shou ld  b e  k e p t  i n  mind, 

however, t h a t  an  economic o b j e c t  i s  n o t  either a n  a s s e t  or a n  

e q u i t y :  it is  p a r t  o f  a n  a s s e t  from one p o i n t  of view and p a r t  

o f  some e q u i t y  from a n o t h e r  p o i n t  o f  view. Th is  i s  t h e  e s s e n c e  

of  d u a l i t y .  The re fo r e ,  i f  sail r e s p e c t i v e l y  zai, d e n o t e s  t h e  

s t o c k  o f  t h e  j - t h  k ind  of  e q u i t y ,  t h e n  f o r  eve ry  economic u n i t  

o r  s y s  t e m  



that is, the to ta l  value of assets i s  equal t o  the to ta l  sum of equities.  

This may be regarded as the basic equation of duality. 

The asset-aspect will tell us what the economic objects are, 

what physical form they exist in if they are TANGIBLE assets, such 

as fixed capital (buildings, structures, machines, etc.), and 

inventories (raw materials, finished goods, unfinished goods in 

production, etc . ) or what specific legal and income-providing charac- 

t e r i s t i c s  they have if they belong to the mysterious world of 

FINANCIAL s.ssets, such as deposits, bills, bonds, shares, etc. 

The equity-aspect gives a different breakdown of the total 

value of all assets. It tells about the source of that value in 

terms of property, of claiming rights. A part, or the whole, of 

the total value may be unconditionally omed by the given eco- 

nomic unit--that part will be called PROPERTY. Another part 

or the whole may be lended by octside creditors under various 

conditions--that will be called FINANCIAL LIABILITIES. 16) 

In addition to these conventional notions, HUMAN assets 

and equities will be introduced in Section 2.3. Within the major 

groups that are denoted by block letters, a long list of specific 

kinds of assets and equities would have to be defined for a model 

to become really operational. For a rough outline to be presented 

in this paper, only a few very aggregate subgroups have been 

defined so that meaningful examples could be described. The 

classification is given in Tables la and Ib. 

A FLOW is an event or transaction which affects two stocks 

simultaneously. With respect to distinct time intervals, a flow 

is the cumulated value of those events or transactions which 

affect the same stocks in the same way during the time period. 



For most economists  t h e  term f low w i l l  i n s t i n c t i v e l y  convey 

t h e  n o t i o n  o f  transition: a  f low of p roduc t s ,  o r  incomes, o r  funds  

i s  coming from somewhere and goes to some o t h e r  p l a c e ,  t h a t  i s ,  

one s t o c k  i s  dec rea sed  and a n o t h e r  i s  i n c r e a s e d .  The p h y s i c i s t  

o r  t h e  mathemat ic ian  w i l l  immediately t h i n k  i n  t e r m s  of  a  t r a n s i -  

t i o n  ma t r i x :  some p a r t i c l e  f lows-- t rans i ts - - f rom one s t a t e  t o  

a n o t h e r .  The accoun tan t ,  however, knows b e t t e r ,  because  h e  i s  

f a m i l i a r  w i t h  t h e  double -en t ry  d u a l i t y .  H e  i s  f a m i l i a r  w i t h  

t r a n s a c t i o n s  t h a t  i n c r e a s e  an  a s s e t  and an e q u i t y  s imu l t aneous ly  

wh i l e  no th ing  g e t s  dec rea sed ,  o r  t h e  o t h e r  round,  t r a n s a c t i o n s  

t h a t  d e c r e a s e  an  a s s e t  and an  e q u i t y  a t  t h e  same t i m e  w h i l e  

no th ing  i n c r e a s e s .  A s  i f  something h a s  f lown o u t  o f  nowhere o r  

something h a s  van i shed  i n t o  nowhere. 

There i s  no th ing  mys te r ious  abou t  t h i s .  On t h e  c o n t r a r y ,  

dual-increase f lows  r e p r e s e n t ,  among o t h e r s ,  t h e  v e r y  n o t i o n  o f  

economic growth. J u s t  cons ide r :  i f  t h e  i n c r e a s e  o f  one a s s e t  

would n e c e s s a r i l y  r e q u i r e  t h e  d e c r e a s e  of  a n o t h e r  a s s e t ,  t h e  

t o t a l  v a l u e  of  a s s e t s  would never  grow, t h e  economy would never  

expand. I f  t h e  d e c r e a s e  o f  a n  a s s e t  would n e c e s s a r i l y  imply t h e  

i n c r e a s e  o f  ano the r  one ,  t h i n g s  would have t o  be  e v e r - l a s t i n g .  

Dual-decrease f lows  r e p r e s e n t ,  among o t h e r s ,  l o s s e s  and damages 

due t o  f i r e ,  ear th-quake o r  human neg l igence .  ( I f  a  house burns  

down, bo th  a s s e t  and e q u i t y  p e r i s h . )  I n  o t h e r  words, dua l -  

i n c r e a s e  and dua l -decrease  f lows a r e  n o t  bookkeeping t e c h n i c a l i -  

t i e s ,  t hey  a r e  f a c t s  o f  l i f e .  Without them t h e  dynamic p roces s  

o f  economic growth cannot  be  d e s c r i b e d  p r o p e r l y  s i n c e  t r a n s i t i o n s  

a l o n e  can  o n l y  a l t e r  t h e  s t r u c t u r e  of  a  system b u t  cannot  make 

it expand o r  c o n t r a c t .  

Double-entry bookkeeping does  n o t  c r e a t e  d u a l - i n c r e a s e  and 

d u a l  d e c r e a s e  f lows ,  it j u s t  p rov ides  an  ingen ious  d e v i c e  t o  

d e a l  w i t h  them a s  w e l l  a s  w i th  t h e  t r a n s i t o r y  f lows i n  a  s imple  

u n i f i e d  framework. ( I t  i s  a l s o  ingen ious  f o r  i t s  i n s t i n c t l y  

a p o l o g e t i c  s e r v i c e  t o  t h e  c a p i t a l i s t  economy: by r eco rd ing  

p r o f i t  a s  a  d u a l - i n c r e a s e  f low w i t h i n  t h e  c a p i t a l i s t  f i r m  it 

h e l p s  t o  h i d e  t h e  t r u e  o r i g i n  of c a p i t a l  and wea l th .  Th is  i s ,  



however, no reason  t o  r e f u s e  t o  apply t h e  c l e v e r  dev ice  i f  t h e r e  

i s  a t heo ry  t o  p rov ide  proper  i n t e r p r e t a t i o n . )  The dev ice  i s  a s  

fol lows.  

W e  r e v e r s e  t h e  r e l a t i o n  of a s s e t s  and e q u i t i e s  t o  i n c r e a s e  

and decrease .  Thus, w e  on ly  need two k inds  of " e n t r i e s "  f o r  

d e s c r i b i n g  f o u r  t y p e s  of f lows and t h e i r  impact on s tocks :  

DEBIT (ENTRY) means i n c r e a s e  i n  c a s e  of an a s s e t  

and dec rease  i n  c a s e  of an e q u i t y ,  

CREDIT (ENTRY) means dec rease  i n  c a s e  of an  a s s e t  

and i n c r e a s e  i n  c a s e  of an e q u i t y .  

Le t  u s  see how it works: 

The Stock To Be Given 

C r e d i t  Debi t  

T rans i to ry  flow ( a s s e t s )  P a s s e t  4 a s s e t  ? 

T r a n s i t o r y  flow ( e q u i t i e s )  IT e q u i t y  ? e q u i t y  4 

Dual-increase a a s s e t  ? e q u i t y  ? 

Dual-decrease w a s s e t  4 e q u i t y  4 

Of course ,  t h e  upward p o i n t i n g  arrows mean i n c r e a s e ,  t h e  

downward p o i n t i n g  ones  s t a n d  f o r  decrease .  The Greek l e t t e r s  

a r e  symbols t o  be used i n  t h e  fol lowing f o r  b r e v i t y .  The 

message of a lpha . and  omega i s ,  I hope, obvious:  a s t a n d s  f o r  

b i r t h  o r  o r i g i n  and w f o r  dea th  o r  end. 

I f  w e  denote  by f i j  a  f low f o r  which a c r e d i t  e n t r y  has  t o  

be made i n  t h e  r eco rd  (account )  of  s tock  i and a d e b i t  e n t r y  i n  

t h e  record  of s t o c k  j  then  



That i s ,  opening stocks plus incoming flows minus outgoing flows equal 

closing stocks. These may be regarded a s  t h e  b a s i c  equat ion of 

t h e  s tock  -flow r e l a t i o n s h i p .  

We s h a l l  a l s o  make use of a c l eve r  d e t a i l  i n  bookkeeping, 

namely, we s h a l l  a s s i g n  records t o  s tocks  t h a t  do not  e x i s t .  

These records,  t o  be c a l l e d  NO-STOCK a s s e t s  o r  e q u i t i e s ,  can be 

used f o r  cumulating, r e a l l o c a t i n g  flows. Although each of them 

i s  supposed t o  be balanced by ( o r ,  a t  l e a s t  a t )  t h e  end of t h e  

time-period s i n c e  i n  p r i n c i p l e  t h e  corresponding kind of s tock  

i s  non-existing,  a t  any given po in t  of t ime during t h e  period 

these  records may be unbalanced, t h e r e f o r e ,  without  them equa- 

t i o n  ( 2 )  would not  be s a t i s f i e d .  

We s h a l l  not  fol low,  of course,  t h e  t iresome procedure of 

keeping separa te  records f o r  each s tock and thereby having t o  

account twice f o r  each flow, a procedure appl ied  i n  bookkeeping 

s t i l l  today. (An amazing anachronism!) We s h a l l  apply t h e  more 

convenient matr ix-notat ion.  The p a r t i c u l a r  s t r u c t u r e  of t h e  

matr ices  and vec to r s  w i l l ,  however, depend on what exac t ly  we 

a r e  t a l k i n g  about. Designing them i s ,  t h e r e f o r e ,  l e f t  t o  t h e  

following sec t ions .  

I t  i s  important t o  note  t h a t  s o  f a r  no assumptions have been 

made and i n  t h i s  sense  no model has been bu i l t .  We derived some key 

concepts from t h e  r e a l i t y  of everyday economic l i f e .  We se lec ted  

a formalism convenient f o r  recording observable  f a c t s  and i n  

equat ions ( 2 )  and ( 3 )  formulated some t r i v i a l  accounting 

i d e n t i t i e s .  

The following s e c t i o n s  of t h i s  Chapter w i l l  a t tempt  t o  show 

how these  t o o l s  can be used f o r  descr ib ing  and i n t e r p r e t i n g  

various economic processes  a t  var ious  l e v e l s .  



2 . 2  The Unit Of The Conventional Economy 

The u n i t  t o  be descr ibed here  belongs t o  t h e  conventional 

economy i n  t h e  sense  t h a t  it i s  l imi ted  t o  conventional economic 

a c t i v i t i e s  such a s  def ined  i n  double-entry bookkeeping o r  i n  t h e  

System of National Accounts. Our u n i t  is ,  however, not  q u i t e  

conventional i n  t h e  sense t h a t  it is  not  l i m i t e d  t o  some kinds of 

spec ia l i zed  a c t i v i t i e s .  I t  may produce m i s s i l e s  o r  hamburgers, 

it may t r a d e ,  lend and borrow money, it may employ ou t s ide  

labour and/or s e l l  labour  t o  o u t s i d e r s ,  it may consume, i n v e s t  

and save,  it may rece ive  o r  supply or  in termedia te  income t r ans -  

f e r s .  Of course,  we need not assume t h a t  a l l  u n i t s  r e a l l y  en- 

gage i n  a l l  t h e s e  a c t i v i t i e s ,  we j u s t  do not  assume t h e  oppos i te .  

There i s  only one s i n g l e  a c t i v i t y  t h a t  is  prohib i ted  t o  our 

u n i t :  it cannot i s s u e  money. This i s  reserved f o r  a  s p e c i a l  

u n i t  t o  be c a l l e d  t h e  Bank--its a c t i v i t i e s  w i l l  be descr ibed 

l a t e r .  

The general-purpose u n i t  i n  t h i s  s e c t i o n  i s  separa ted  from 

o the r  u n i t s  by ownership bu t  is  l inked t o  them by some degree of 

d i v i s i o n  of labour .  I t  may engage i n  a l l  kinds of a c t i v i t i e s ,  

but  it i s  not  an au ta rch ,  i s o l a t e d  u n i t .  I n  o t h e r  words, it has 

market o r  money r e l a t i o n s  with t h e  o u t s i d e  world (although i t s  

ex te rna l  l i n k s  a r e  not  l i m i t e d  t o  t h e  market ) ,  but  there i s  no 

market within the writ .  Allocat ion  of resources wi th in  t h e  u n i t  

w i l l  no t  be mediated by money, it w i l l  follow t h e  dec i s ions  

made by t h e  management o r  by t h e  housewife o r  by some decis ion-  

making body. (Please note  t h a t  s t a t e  and l o c a l  budgets a l s o  

come under t h i s  def in i t ion-- they  a r e  included i n  t h e  not ion of a  

u n i t .  ) 

With some lack  of prec iseness ,  it may be s a i d  t h a t  t h e  moti- 

va t ion  behind those  dec i s ions  i s  t h e  s u b j e c t  of microeconomic 

theory.  Here, however, we a r e  not  concerned with t h e  motivation 

of behaviour, we a r e  concerned with descr ib ing  t h e  a c t i v i t i e s .  

The flows recorded wi th in  t h e  u n i t  w i l l  be denoted by u i j  

( c r e d i t  t o  s tock  i, d e b i t  t o  s tock j ) .  We organize t h e  matr ix  

no ta t ion  by de f in ing  t h e  flow-matrix: 



The s t o c k  v e c t o r s :  

2 = izek1 k = 1, ... e 1 Ne 

0 z e r o  v e c t o r  of  o r d e r  N 'a = [:I - e 
- 

e - 0 z e r o  v e c t o r  o f  o r d e r  Na 

where 

Na 
number o f  asset s t o c k s  

N number o f  e q u i t y  s t o c k s  e 

i n  a d d i t i o n  w e  need 

1 = [I] and ' f o r  deno t i ng  t r a n s p o s i t i o n .  

With t h e s e  n o t a t i o n s  w e  have  i n  p l a c e  o f  ( 3a )  and (3b)  t h e  

m a t r i x  form of t h e  basic s tock- f low r e l a t i o n  f o r  t h e  u n i t :  



F i g u r e  1  h a s  been des igned  t o  g i v e  t h e  r e a d e r  a  v i s u a l  i m -  

p r e s s i o n  of  t h i s  d e s c r i p t i v e  framework. What i s  impor t an t  t o  

n o t e  i s  t h e  p a r t i t i o n e d  s t r u c t u r e  of t h e  f low-matrix:  b l o c k s  

U p ,  U a ,  Uu and U n  co r respond  t o  t h e  f o u r  t y p e s  of  f lows  d i s c u s s e d  

i n  t h e  p r e v i o u s  s e c t i o n ,  t h e y  s e r v e  a s  t h e  l o g i c a l  "p l ace"  f o r  

t h e  r e s p e c t i v e  f lows .  

The f low m a t r i x  may b e  regarded  a s  a  v e r y  much g e n e r a l i z e d  

and somehow t w i s t e d  i npu t -ou tpu t  m a t r i x .  For a s s e t s ,  t h e  e n t r i e s  

i n  t h e i r  columns r e p r e s e n t  i n f l ows  t o  t h e  s t o c k  and e n t r i e s  i n  

t h e i r  rows r e p r e s e n t  ou t f l ows  from t h e  s t o c k .  Fo r  e q u i t i e s  it i s  

t h e  o t h e r  way round: row e n t r i e s  s t a n d  f o r  i n f l o w s  and column 

e n t r i e s  s t a n d  f o r  ou t f l ows .  It is  e x a c t l y  t h i s  " t w i s t e d "  

p a t t e r n  t h a t  d i s t i n g u i s h e s  o u r  f low m a t r i x  from t h e  u s u a l  t r a n s i -  

t i o n  m a t r i c e s .  Although b l o c k s  U and U n  may b e  r ega rded  a s  
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open t r a n s i t i o n  m a t r i c e s :  open i n  t h e  s e n s e  t h a t  t hey  r e c e i v e  

e x t e r n a l  i n p u t s ,  r e s p e c t i v e l y  unload e x t e r n a l  o u t p u t s ,  t o  b l o c k s  

Ua and Uu.  

Of cou r se ,  t o  g e t  a b e t t e r  unders . tanding,  o r  a t  l e a s t  f e e l -  

i n g ,  of  t h e s e  i m p l i c a t i o n s  one  would have t o  go i n t o  d e t a i l s .  

For t h i s  purpose  a  t e n t a t i v e ,  i l l u s t r a t i v e  c l a s s i f i c a t i o n  o f  

s t o c k s  (Tab le  l / a )  and a  l i s t  of s e l e c t e d  f l ows  r e p r e s e n t i n g  

v a r i o u s  economic a c t i v i t i e s  (Tab le  2/a)  h a s  been p r epa red .  

F i g u r e  2  d e p i c t s  t h e  co r r e spond ing  f low m a t r i x .  S tocks  a r e  

i d e n t i f i e d  by t h r e e - d i g i t  symbols,  f lows  by two d i g i t s .  Here 

w e  o n l y  c a l l  a t t e n t i o n  t o  a  few i n t e r e s t i n g  examples: 

F l o w s  11 and 12. The simple. c l a s s i c a l  market  t r a n s a c t i o n s .  Also ,  

a  c l a s s i c  example o f  t r a n s i t o r y  f lows:  t h e  form of t h e  accumu- 

l a t e d  w e a l t h  changes  from money i n t o  goods (1 1  ) , r e s p e c t i v e l y ,  

from goods i n t o  money ( 1 2 ) .  E q u i t i e s  remain i n t a c t .  Obviously,  

11 and 12 appear  i n  t h e  U quad ran t  of  t h e  f low m a t r i x .  
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F l o w s  34 and 53. The two ends  o f  t h e  l a b o u r  market  ( c a sh  payment 

f o r  s i m p l i c i t y ) .  Buying l abou r  seems n o t  t o  be d i f f e r e n t  from 

buying goods: money i s  changed i n t o  t h e  v a l u e  of  t h e  p r o d u c t s  

produced w i t h  t h e  h e l p  of t h e  employed l a b o u r  ( f low 34 i n  b lock  

U P  ) 
. S e l l i n g  l a b o u r ,  however, i s  d i f f e r e n t :  new a s s e t s  (money) 



and new e q u i t i e s  ( c u r r e n t  income) have been c r e a t e d .  Flow 53 

appears  i n  block Ua .  

FZows 83 and 84. The s i m p l e s t  examples of income t r a n s f e r .  R e -  

c e i v i n g  income ( 8 3 )  appears  i n  block Ua whi le  g iv ing  it away-- 

l o s i n g  bo th  a s s e t  and equity--shows up i n  U . 
W 

Flows 31 t o  36. The c o s t s  of  p roduc t ion  a r e  accumulating i n  t h e  

inventory  of own-produced goods. Column AT3 may even be re -  

garded a s  t h e  d a t a  bank f o r  t h e  convent iona l  p roduc t ion  f u n c t i o n  

of t h e  u n i t .  

Flows 41 t o  43. They show how t h e  " c l a s s i c a l "  i n t e r p r e t a t i o n  of 

t h e  market t r a n s a c t i o n s  is f a l s e .  For them t o  be s o  s imple ,  

wi th  f low 1 2  w e  had t o  assume t h e  "no -p ro f i t "  c a s e .  Very con- 

v e n i e n t  f o r  theory .  But i n  r e a l  l i f e  who would se l l  f o r  no 

p r o f i t s ?  The inventory  of goods produced i n  t h e  u n i t  i s  va lua t ed  

a t  c o s t s  i n  every decen t  f i rm .  Therefore ,  when s e l l i n g  t h e  

produc t ,  t h e  inventory  can be decreased  on ly  wi th  t h e  c o s t  of 

t h e  produc t  wh i l e  t h e  s t o c k  of "accounts  r e c e i v a b l e "  ( f u t u r e  

money t o  be  r ece ived  from t h e  customer) w i l l  i n c r e a s e  w i th  t h e  

s e l l i n g  p r i c e .  The ba lance  ( f low 43) has  t o  be accounted f o r ,  

and,  n a t u r a l l y ,  it appears  i n  U : t h e  p r o f i t  i s  born.  a  

Flows 61 t o  65. There a r e  two p o i n t s  t o  be made he re .  F i r s t ,  

t h i s  i s  an  example of t h e  no-stock record :  we cumulate every- 

t h i n g  consumed i n  AN1 a s  i f  such a s s e t  e x i s t e d .  This  may pro- 

v ide  t h e  d a t a  f o r  a  convent iona l  consumption f u n c t i o n  and it 

s i m p l i f i e s  m a t t e r s  a t  t h e  end of t h e  pe r iod  when we have t o  

w r i t e  down consumption a g a i n s t  ( a s  an  o u t l a y  o f )  c u r r e n t  income. 

The second p o i n t :  i n  convent iona l  economy consumption i s  a  l o s s .  

(Flow 65 appears  U W . )  

I t  would be  worthwhile f o r  t h e  t r u l y  i n t e r e s t e d  r e a d e r  t o  

f i n d  o u t  t h e  d i f f e r e n c e  between va r ious  sub-blocks o f  t h e  main 

blocks .  The i n t e r s e c t i o n  of r e a l  a s s e t s  wi th  f i n a n c i a l  a s s e t s ,  

f o r  example, c a r r i e s  economic meaning q u i t e  d i f f e r e n t  from t h a t  

of  t h e  main d i agona l  b locks ,  and s o  on. The gene ra l  r e a d e r ,  

however, should no t  be  bored wi th  more d e t a i l s .  



2 . 3  The Unit  Of The Human Economy 

I t  i s  of course  n o t  a s e p a r a t e  u n i t .  I t  is t h e  very same 

u n i t  a s  t h a t  of  t h e  convent ional  economy except  t h a t  it 

- a l s o  engages i n  a c t i v i t i e s  no t  permi t ted  by National 

Accounts, such a s  prepar ing meals,  doing t h e  d i s h e s ,  re- 

p a i r i n g  t h e  vacuum-cleaner, c a r i n g  f o r  t h e  c h i l d r e n ,  f o r  

t h e  s i c k  and e l d e r l y  members of t h e  u n i t ,  e t c . ;  

- does no t  cons ide r  human consumption a l o s s  ( " f i n a l "  ou t -  

pu t  o r  unproductive o u t l a y  on t h e  c u r r e n t  income account)  

b u t  keeps r eco rds  on how consumption i s  accumulated i n t o  

human a s s e t s ;  

- does n o t  regard  income and proper ty  a s  coming from nowhere, 

b u t  t r a c e s  them back t o  t h e i r  o r i g i n , ,  t h a t  i s ,  t o  human 

performances. 

W e  d e f i n e  HUbNN ASSETS a s  t h e  va lue  of cumulated l i f e t i m e  

consumption of human beings a l i v e  and HUMAN EQUITIES a s  t h e  

va lue  of cumulated l i f e t i m e  labour  performed by human beings 

a l i v e .  I n  t h i s  s e c t i o n  w e  only have t o  show how t h e s e  concepts  

can be f i t t e d  i n t o  and accounted f o r  w i t h i n  t h e  d e s c r i p t i v e  

framework developed f o r  t h e  economic u n i t .  

The f u r t h e r  breakdown of human a s s e t s  and e q u i t i e s  can be 

l e f t  f o r  a c t u a l  model bu i ld ing  depending on t h e  purpose of t h e  

model. The most d e t a i l e d  accounting would be t o  p i n  t h e  s tocks  

t o  ind iv idua l  persons--perfect ly  a l l  r i g h t  i n  p r i n c i p l e ,  b u t  

obviously imprac t i cab le  i f  more than  one p a r t i c u l a r  household i s  

t o  be descr ibed .  W e  may th ink  of aggregat ion by age-groups o r  

by i n t e r v a l s  of t h e  human l i f e - c y c l e .  This s o l u t i o n  would be 

p a r t i c u l a r l y  a t t r a c t i v e  because it would provide a d i r e c t  l i n k  

t o  t h e  underlying demographic observa t ions .  T rans i t ions  on t h e  

l i f e  pa th  would appear a s  t r a n s i t o r y  flows i n  t h e  r e s p e c t i v e  

main-diagonal blocks of t h e  flow matrix--only they would be 

measured i n  t e r m s  of  a s s e t s  and e q u i t i e s  c a r r i e d  over  t o  t h e  

next  l i f e - i n t e r v a l  r a t h e r  than i n  t e r m s  of  t h e  number of persons 

making t h e  t r a n s i t i o n .  

One d i s t i n c t i o n ,  however, has  t o  be made even a t  t h e  p resen t  

t e n t a t i v e  l e v e l  of o u t l i n i n g  a d e s c r i p t i v e  framework. Namely, 



f o r  one u n i t  we must d i s t i n g u i s h  between t h e  s tocks  t h a t  belong 

t o  persons r e s i d e n t  i n  t h e  u n i t  and t h e  s tocks  t h a t  had been 

c a r r i e d  over from o r  t o  o the r  u n i t s  by migrat ion.  The l a t t e r  

type w i l l  be c a l l e d  CONTRIBUTIONS rendered o r  received.  This 

not ion i s  necessary because t h e  value of t h e  a s s e t  a person 

c a r r i e s  would only except ional ly  equal  t h e  value of t h e  equi ty  

c a r r i e d  by him o r  her .  

Suppose, f o r  example, t h a t  a person leaves  t h e  u n i t  a t  an 

e a r l y  age obviously ca r ry ing  more a s s e t s  than e q u i t i e s .  I f  f o r  

t h e  sake of s i m p l i c i t y  we assume t h a t  conventional a s s e t s  and 

e q u i t i e s  of t h e  u n i t  balance,  then t h i s  would imply t h a t  t h e  

remaining r e s i d e n t  members of t h e  u n i t  c a r r y  more e q u i t i e s  than  

a s s e t s .  (For example, t h e  grown-up, b u t  s t i l l  young, c h i l d  

leaves  t h e  family car ry ing  a s s e t s  embodied i n  h i s  o r  h e r  person 

t h a t  o r ig ina ted  i n  t h e  pa ren t s '  performance.) Now t h e  u n i t  can 

w r i t e  down--in t h e  U u  block of i t s  flow matrix--as much a s s e t s  

a s  e q u i t i e s .  But t h e  su rp lus  performance of t h e  remaining mem- 

bers  cannot be w r i t t e n  down s i n c e  those persons a r e  s t i l l  a l i v e  

and r e s i d e n t  i n  t h e  u n i t .  The su rp lus  a s s e t s  c a r r i e d  away by 

t h e  person leaving t h e  u n i t  must be somehow kept  on t h e  books 

although they cannot be regarded a s  a s s e t s  embodied i n  r e s i d e n t s  

any more. This su rp lus  would then be regarded a s  "cont r ibut ions  

rendered",  namely, con t r ibu t ion  t o  human a s s e t s  embodied i n  

persons r e s i d e n t  elsewhere, o u t s i d e  t h e  u n i t .  

I f  t h e  i n t e r e s t e d  reader  w i l l  now c a r e  t o  th ink  over both 

t h e  oppos i te  case  (of su rp lus  performance c a r r i e d  away) and t h e  

s i t u a t i o n  i n  t h e  oppos i te  u n i t ,  he o r  she w i l l  s ee  t h a t  t h e  

records a r e  kept  s t r a i g h t  everywhere. 

Having accounted f o r  migrat ion we s t i l l  have t o  d e a l  b r i e f l y  

with t h e  two major ya rds t i cks  of human l i f e ,  b i r t h  and death.  

Surpr i s ing ly ,  b u t  l o g i c a l l y ,  t h e  b i r t h  of a human baby does 

not  show up i n  t h e  Ua block of our flow matr ix.  I f  we s t a r t  

recording t h e  a s s e t s  embodied i n  a person, t h e  c o s t s  ( h o s p i t a l ,  

e t c . )  of b i r t h  w i l l  appear i n  block U a s  wel l  a s  any l a t e r  
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ordinary consumption by t h e  person. This i s  a l l  r i g h t  and 

l o g i c a l  s i n c e  we do not  i d e n t i f y  t h e  human person with consumption 



and performance, w e  do n o t  account f o r  human l i f e  i n  t h e  b io-  

l o g i c a l ,  psychologica l ,  c u l t u r a l  o r  any o t h e r  s e n s e ,  b u t  i n  t h e  

economic sense .  When a baby is  born,  a human being i s  born,  b u t  

t h e  accumulation of  economic o b j e c t s ,  a s s e t s  and e q u i t i e s  re- 

l a t e d  t o  t h e  person w i l l  have t o  come l a t e r .  

Death i s  d i f f e r e n t .  A t  t h e  t i m e  of d e a t h ,  a person  w i l l  

a l r eady  have accumulated a t  l e a s t  some consumption, b u t  most 

probably some performance t o o ,  and t h i s  has  t o  be  accounted f o r .  

The c a s e  i s  s i m i l a r  t o  t h a t  of m i g r a t i o n ,  only  t h e  remaining 

ba lance  between a s s e t s  and e q u i t i e s  t h a t  a r e  c a r r i e d  t o  t h e  

grave  cannot  be  cons idered  human s t o c k s  anymore. This remaining 

ba lance  has  t o  be  w r i t t e n  down from, o r  added t o ,  t h e  conven- 

t i o n a l  p rope r ty  of t h e  u n i t .  Again, a sys t ema t i c  c o n s i d e r a t i o n  

of a l l  r eco rds  involved would prove t h a t  t h i n g s  check o u t  

p roper ly .  

To r e t u r n  t o  t h e  formal a s p e c t s  of  ou r  d e s c r i p t i v e  frame- 

work, t h e  n o t a t i o n  and equa t ions  in t roduced  i n  t h e  previous  

s e c t i o n  need n o t  be  changed. A l l  w e  have t o  do i s  complete t h e  

c l a s s i f i c a t i o n  of s t o c k s  (given i n  Table l / b )  and provide  a few 

s e l e c t e d  examples of  human flows (given i n  Table  2/b) as w e l l  

a s  an expanded flow-matrix (F igure  3 )  t o  h e l p  w i th  t h e  home- 

work of  t h e  i n t e r e s t e d  r e a d e r .  

2 . 4  The Bank 

The framework developed s o  f a r  f o r  t h e  g e n e r a l  purpose u n i t  

of the human economy i s  ready t o  d e s c r i b e  each and every eco- 

nomic f a c t  and p roces s  except  one: t h e  b i r t h  and dea th  of  

modern money which i s  n o t  t h e  good o l d  go ld  anymore. 

This  is  t h e  r ea son  why t h e  column and t h e  row of t h e  e q u i t y  

termed "Money i s sued"  (noted by EF1 on t h e  Tables and 

F igu res )  s o  f a r  remained empty i n  t h e  f low-matrix.  An o rd ina ry  

economic u n i t  cannot  have money a s  e q u i t y ,  it can only hold  

money a s  an a s s e t .  

However, i n  every count ry  t h e r e  i s  a t  l e a s t  one c e n t r a l  

monetary a u t h o r i t y  t h a t  has  t h e  l e g a l  r i g h t  t o  c r e a t e  money and 



f o r  t h i s  par t i cu la r - -and  special--economic u n i t  money s e r v e s  a s  

equ i ty .  W e  s h a l l  c a l l  t h i s  u n i t  t h e  Bank. (Even an  i n t e r -  

n a t i o n a l  money-making machinery c a l l e d  t h e  S p e c i a l  Drawing Rights  

has  been cr-eated.  I t  does n o t  s e r v e  t h e  purpose it was set up 

f o r  very e f f i c i e n t l y ,  b u t  it does e x i s t .  Of cou r se ,  w e  cannot  

go i n t o  such d e t a i l s  here .  ) 

The c r e a t i o n  and t h e  withdrawal of  money i s  a very s imple  

a c t  and it is  n o t  d i f f i c u l t  t o  account  f o r  it i n  our  d e s c r i p t i v e  

framework. (To unders tand t h e  i m p l i c a t i o n s  i s  another  m a t t e r . )  

Suppose t h a t  some o t h e r  u n i t ,  t o  be c a l l e d  t h e  Debtor h e r e ,  

comes t o  t h e  Bank and a p p l i e s  f o r  a loan .  The Bank approves a 

t r a n s f e r a b l e  d e p o s i t  on h i s  account .  The money has  been c r e a t e d .  

The Debtor t a k e s  it and spends it. When he la ter  comes i n  t h e  

posses s ion  of money a g a i n  (because h i s  investment  tu rned  o u t  t o  

be p r o f i t a b l e  o r  because he  h a s  some o t h e r  source  of c u r r e n t  in -  

come) he  t r a n s f e r s  t h e  money t o  h i s  account  a t  t h e  Bank and says  

he i s  ready t o  pay back t h e  loan .  The Bank accep t s  it and he  is 

no longer  i n  deb t .  The money has vanished.  

The Bank w i l l  make t h e  fol lowing e n t r i e s  i n  i t s  r eco rds :  

Debi t  C r e d i t  

When i s s u i n g  

When withdrawing 

Loan t o  Debtor Deposi t  of 
(AF3 Debtor (EF1)  

Deposi t  of 
Debtor (EF1) 

Loan t o  
Debtor (-3 ) 

The Debtor on h i s  p a r t  w i l l  make t h e  fo l lowing  e n t r i e s  i n  h i s  

flow-matrix : 

Debi t  

When g e t t i n g  t h e  l o a n  Money (-1 ) 

When paying back 

C r e d i t  

Loan from Bank 
(EF3 

Loan from Bank Money (-1) 
(EF3) 



N a t u r a l l y ,  t h e  above s t o r y  i s  a n  o v e r s i m p l i f i c a t i o n .  A 

workable  model would have t o  a ccoun t  f o r  a l l  t h e  i n t r i c a t e  de- 

v i c e s ,  f lows  and s t o c k s  o f  modern f i n a n c e .  H e r e  w e  o n l y  had t o  

show t h a t  o u r  d e s c r i p t i v e  framework i s  a b l e  t o  cover  t h i s  v e r y  

impor t an t  a s p e c t  o f  economic r e a l i t y  t o o .  

I would l i k e  t o  p o i n t  o u t  t h a t  t h e  money i s sued - - t ha t  i s ,  

t h e  amount o f  money i n  c i r c u l a t i o n - - s e r v e s  a s  a n  e q u i t y  f o r  t h e  

Bank, which a g a i n  i s  no bookkeeping t e c h n i c a l i t y .  S ince  money 

is  n o t  g o l d  o r  any o t h e r  o b j e c t  o f  r e a l  v a l u e  b u t  j u s t  a  c l a i m  

a g a i n s t  t h e  Bank, a l l  t h o s e  who ho ld  money a s  asset a r e  i n  f a c t  

l e n d i n g  it, o u t  o f  t h e i r  own e q u i t i e s ,  t o  t h e  Bank, a l t hough  

t h e  Bank is  o n l y  a n  i n t e rmed ia ry :  it h a s  l e n t  money t o  t h e  

Debtors  and i t s  l o a n  s e r v e s  a s  e q u i t y  f o r  t h e  Debtors .  The 

c i r c u i t  i s  c l o s e d :  t h o s e  who keep money on t h e i r  a ccoun t s  or 

i n  t h e i r  pocke t s  a r e  a c t u a l l y  f i n a n c i n g  t h o s e  p r o j e c t s  t h a t  a r e  

a p p a r e n t l y  f i n a n c e d  by t h e  Bank--investments o r  government de f -  

i c i t s .  I n  o t h e r  words,  t h e  c r e a t i o n  o f  money r e a l l y  c r e a t e s  

e q u i t i e s  somewhere f o r  somebody. I t  c e r t a i n l y  canno t  create 

r e a l  wea l t h .  A s  a c o u n t e r p a r t  o f  t h o s e  a d d i t i o n a l  e q u i t i e s ,  it 

a l s o  c r e a t e s  f i n a n c i a l  assets, t h e  money i t s e l f .  But i n  do ing  

s o ,  it r e d i s t r i b u t e s  real  income and real w e a l t h  w i t h i n  t h e  

economy. 

2 .5  ~ a c r o e c o n o m i c  Aggrega tes  

S u r p r i s i n g l y ,  t h e r e  i s  l i t t l e  t o  s a y  on  t h i s .  

W e  d i s r e g a r d  t h e  p r a c t i c a l  d i f f i c u l t i e s  f a ced  by s t a t i s t i -  

c i a n s .  They have a ha rd  job  p u t t i n g  t o g e t h e r  n a t i o n a l  a ccoun t s  

a s  economic u n i t s  a c t u a l l y  f a l l  i n t o  v a r i o u s  c a t e g o r i e s  w i t h  

r ega rd  t o  t h e  r e c o r d s  ( i f  any)  t h e y  keep,  and t h e  d a t a  ( i f  any)  

t h e y . . a r e  r e q u i r e d  o r  r e q u e s t e d  t o  r e p o r t .  

However, i f  i n  p r i n c i p l e  w e  s imply  sum up t h e  f low-mat r i ces  

and s t o c k  v e c t o r s  o f  a l l  t h e  u n i t s  a s  d e s c r i b e d  i n  t h e  p r ev ious  

s e c t i o n s ,  w e  g e t  t h e  n a t i o n a l  agg rega t e s .  I f  t h e  c l a s s i f i c a t i o n  

o f  s t o c k s ,  and p a r t i c u l a r l y  o f  no-stock r e c o r d s  would b e  

c o n v e n i e n t l y  des igned  even t h e  major  a c c o u n t s ,  n o t i o n s  and 

c a t e g o r i e s  o f  t h e  p r e s e n t  SNA system would d i r e c t l y  appear  i n  



their required form, but we would have much more. The kind of 

flow-matrix as shown in Figure 3 describing a whole national 

economy rather than a single unit would certainly provide a con- 

cise, organised, meaningful description of macroeconomic flows. 

Naturally, at the macro level things get a new dimension, 

they acquire a new significance. This is trivial with regard to 

the conventional economy. The conceptual difference between 

GDP and the net earnings of a farmer, or the difference between 

the notion of aggregate personal consumption and Mrs. Smith's 

weekly shopping at the supermarket would be obvious for every 

economist. The same is true for the newly introduced human 

stocks and flows. Just think of the gain in human "contributions 

received" for an economy that has a constant inflow of grown-up, 

trained and educated people at the prime of their working life 

who carry more human assets than equities with them and who will 

reverse their balance in their new home country. Or, think of 

the amount of equities frozen forever into assets "contributions 

rendered" inthe countries that have a constant outflow of people. 

It is of course not necessary to reach the national level in 

one big jump. One could think of all kinds of intermediate, 

sectoral, regional aggregates. If, for example, units would be 

grouped according to the presently prescribed classification of 

transactors, it would be interesting to see how much of the 

economic activities actually carried out is neglectedSunder the 

present system simply because various kinds of units are not 

supposed to do this or that. 

Aggregation, however, does not build the bridge between 

micro and macro. Precisely because the aggregate categories 

have a new, specific quality, the fact that the numbers can be 

traced back to individual units does not in itself explain how 

this new quality has come about, what it means, how the economy 

works, what the relation is among the various individual units. 



2 . 6  The Economic System 

The economic sys tem i s  a  se t  o f  i n t e r a c t i v e  and ,  t h e r e f o r e ,  

i n t e r d e p e n d e n t  u n i t s .  I n  t h i s  s e c t i o n  w e  a t t e m p t  t o  e x t e n d  t h e  

d e s c r i p t i v e  framework t o  t h e  sys tem o f  i n t e r d e p e n d e n c i e s .  

F i r s t ,  w e  have t o  a c c o u n t  f o r  t h e  f a c t  t h a t  now w e  d e a l  

w i t h  more t h a n  one  u n i t .  For  t h i s  purpose  e v e r y  symbol used  t o  

d e s c r i b e  one u n i t  i n  S e c t i o n  2 . 2  has  t o  b e  f u r t h e r  deno ted  by 

a n  upper  r i g h t  i n d e x  i n d i c a t i n g  t h e  s e r i a l  number o f  t h e  u n i t  
n n n n  z  w i l l  s t a n d  f o r  t h e  s t o c k  v e c t o r s  and un SO t h a t  sat  set  za,  

f o r  t h e  f low-matr ix  o f  t h e  n - th  u n i t .  W e  g e t  r i d  o f  t h i s  upper  

r i g h t  i n d i c e s  immedia te ly  by d e f i n i n g  

and 

Nu t h e  number o f  u n i t s  



Figu re  4 w i l l  h e l p  t o  r e a l i z e  t h a t  e q u a t i o n  ( 4 )  i n  Sec- 

t i o n  2 . 2  h o l d s  f o r  t h i s  en l a rged  system. (Ra ther  t h a n  changing 

t h e  n o t a t i o n  used i n  ( 4 )  w e  changed t h e  d e f i n i t i o n  o f  t h e  i n d i -  

v i d u a l  symbols.)  They s t a n d  n o t  f o r  i n d i v i d u a l  u n i t s  anymore, 

b u t  f o r  t h e  whole economy a s  a n  o rde r ed  s e t  of  t h e  u n i t s .  

Second, w e  have t o  make a n o t h e r  impor t an t  d i s t i n c t i o n  be- 

tween two t y p e s  of  f lows .  Each f low r eco rded  by i n d i v i d u a l  

u n i t s  i s  e i t h e r  a  connecting f low l i n k i n g  t h e  u n i t  w i t h  one  o r  

more o u t s i d e  p a r t i e s  ( o t h e r  u n i t s )  o r  a  domestic f low,  a n  i n t e r -  

n a l  t r a n s a c t i o n  w i t h i n  t h e  r eco rd ing  u n i t .  Obviously ,  any 

market  t r a n s a c t i o n - - s e l l i n g  o r  buying on commercial ,  l a b o u r  o r  

f i n a n c i a l  markets- -wi l l  be  d e f i n e d  a s  a  connec t i ng  f low.  Th i s  

w i l l  a l s o  be  t h e  c a s e  w i t h  f l ows  r e p r e s e n t i n g  income t r a n s f e r  

i n  c a sh  o r  i n  k ind.  A good r u l e  o f  t h e  thumb would be  t h a t  

whenever it i s  p o s s i b l e  t o  name a n  o u t s i d e  p a r t y  directly l i n k e d  

t o  a  f low t h e n  t h a t  f low i s  a  connec t i ng  one--the rest a r e  

domest ic  f lows .  

W e  i n t r o d u c e  new symbols: 

cn = n  n  
ui j  if u i j  i s  a  connec t ing  f low and i j  

n  n  
= 

if uZj i s  a  domes t i c  f l ow  i j  

and t h u s  w e  have 



Thi rd  and t h e  most im por t an t ,  w e  s h a l l  r e p l a c e  m a t r i x  C 

by some o t h e r  ma t r i x .  To do t h i s  w e  have t o  c o n s i d e r  t h e  

fo l lowing .  

I f  cr, i s  a f low t h a t  connec t s  u n i t  n w i t h  u n i t  m ,  and 
L J  

t h e r e f o r e  w e  f u r t h e r  deno t e  it by ci j  n ( m )  , t h e n  t h e r e  must  be a  
n ( m )  m ( n )  r ecorded  i n  u n i t  m such t h a t  c i j  f low Chk 

m ( n )  = chk . ( I n  

r e a l i t y ,  one o r  b o t h  o f  t h e  two p a r t i e s  might  keep agg rega t e  

r e c o r d s ,  i . e . ,  n o t  naming t h e i r  i n d i v i d u a l  p a r t n e r s .  Tha t  would 

compl i ca t e  o u r  n a r r a t i v e  b u t  would n o t  a f f e c t  t h e  conc lu s ions .  

So f o r  t h e  s a k e  o f  s i m p l i c i t y  w e  n e g l e c t  t h i s  c a s e  now.) There- 

f o r e ,  one t r a n s a c t i o n  performed between u n i t s  n and m i s  re- 

p r e s e n t e d  by two e n t r i e s  i n  m a t r i x  C.  T h e i r  r e s p e c t i v e  co- 
rn ( n )  (m)  and m ( h )  , m ( k )  f o r  chk o r d i n a t e s  a r e  n ( i )  , n ( j )  f o r  c i j  

where n ( i )  d e n o t e s  t h e  i - t h  row w i t h i n  t h e  n- th  b lock  o f  rows 

and s o  on. However, t h e s e  f o u r  c o o r d i n a t e s  un ique ly  de te rmine  

two o t h e r  e n t r i e s  i n  two o f f -d i agona l  b l o c k s  of  m a t r i x  C .  Le t  

them b e  deno ted  by 

lnlrn 
i k  w i t h  c o o r d i n a t e s  n (i) , m ( k )  

1:; ; w i t h  c o o r d i n a t e s  m ( h )  , n ( j  ) 

and t h e i r  meaning i s  b a s i c a l l y  exp l a ined  p r e c i s e l y  by t h e  co- 

o r d i n a t e s .  ( F i g u r e  5 w i l l  h e l p  t o  see t h e  p a t t e r n . )  S t i l l  l e t  

u s  p u t  it i n t o  words. 

A f low denoted by 12im r e p r e s e n t s  a  t r a n s i t i o n  between u n i t  

n and u n i t  m such  t h a t  it i n v o l v e s  a  c r e d i t  e n t r y  f o r  s t o c k  i i n  

u n i t  n and a d e b i t  e n t r y  f o r  s t o c k  k i n  u n i t  rn a t  t h e  same t i m e .  

(An a c t u a l  model would have t o  accoun t  f o r  d i s c r e p a n c i e s  i n  

t i m e ,  e .g . ,  t h e  p h y s i c a l  t i m e  r e q u i r e d  f o r  t h e  movement of  

goods,  money, peop le .  Here w e  f o r g e t  abou t  t h i s . )  I t  i s  easy  

t o  see t h a t  it i s  c o r r e c t  



t o  r e p l a c e  f lows: 

by f lows: 

Now we d e f i n e  

Debi t  
u n i t  s t o c k  

Debi t  
u n i t  s t o c k  

and it can be seen  t h a t  

1 ' L  = 1 ' C  and L1 = C1 (6 

t h a t  i s ,  t h e  row and column sums of L  equa l  t h e  row, r e s p e c t i v e -  

l y  column sums of C. Therefore ,  i f  w e  f u r t h e r  d e f i n e  

( t o  be seen  i n  F igure  6), t h a t  i s ,  we s u b s t i t u t e  ma t r ix  C wi th  

ma t r ix  L, t hen  t h e  o l d  equa t ion  ( 4 )  w i l l  hold  f o r  t h e  new 

mat r ix  F  too:  



and w i t h  t h i s  t h e  fo rmal  t r i c k s  have been completed.  (The o r d e r  

of  m a t r i x  F ,  t o  be  deno ted  by NF i n  t h e  f o l l o w i n g ,  w i l l  be 
u 

NF = lu NS ( U  = 1 , Nu) where N: i s  t h e  number of  s t o c k s  i n  t h e  

u-th u n i t . )  

What have w e  done i n  terms o f  economics? W e  have i n t roduced  

a new t y p e  of  f low o r  r a t h e r ,  more p r e c i s e l y ,  a  new way of  re- 

co rd ing  a f low.  W e  have r e p l a c e d  t h e  i s o l a t e d ,  s e l f - c e n t e r e d  

uni t -approach t o  i n t e r - u n i t  f lows  by d e s c r i b i n g  directZy t h e  

l i n k i n g  f lows  t h a t  i n t e r c o n n e c t  u n i t s  w i t h  each o t h e r .  However, 

w e  d i d  t h i s  i n  such a way t h a t  t h e  i n t e g r i t y  of  t h e  u n i t  has  

been p r e se rved .  The column o f  t h e  l a r g e  m a t r i x  F t h a t  c o r r e s -  

ponds t o  t h e  j - t h  s t o c k  of  t h e  n-th u n i t  s t i l l  r e c o r d s  t h e  i n -  

f lows  t o  t h a t  s t o c k  i f  it i s  a n  a s s e t  and t h e  ou t f l ows  from it 

i f  it i s  a n  e q u i t y .  Mutatis mutandis t h e  same can  be  s a i d  f o r  

t h e  rows. The re fo r e ,  t h e  b a s i c  e q u a t i o n  d e s c r i b i n g  t h e  s t ock -  

f low r e l a t i o n  ha s  a l s o  been p r e se rved  and t h i s  i s  p a r t i c u l a r l y  

impor t an t .  

The d i f f e r e n c e  from t h e  p o i n t  o f  view o f  t h e  u n i t  i s  t h a t  

p r ev ious ly  a  f l ow  was recorded  a t  one  p o i n t ,  namely, a t  t h e  

i n t e r s e c t i o n  o f  t h e  two s t o c k s  it had a f f e c t e d .  Now it i s  re- 

corded a t  two p o i n t s  i n d i c a t i n g  t h e  two s t o c k s  and t h o s e  two 

s t o c k s  t h a t  a r e  a f f e c t e d  i n  t h e  u n i t  which i s  t h e  o u t s i d e  p a r t y .  

n ( m )  w e  now have 12im and lmtn. ) I f  f o r  j u s t  a  minute  (For cii 
h i  

one would b e  tempted t o  t a k e  t h i s  whole t h i n g  s e r i o u s l y  one  

cou ld  s ay  t h a t  any b u s i n e s s  f i r m  would be  g r a t e f u l  f o r  t h i s  

a d d i t i o n a l  i n fo rma t ion .  

The p o i n t  i s ,  however, n o t  t h e  u n i t  b u t  t h e  economy a s  a  

whole. While p r e s e r v i n g  t h e  i n t e g r i t y  o f  t h e  u n i t  and keeping 

i t s  r e c o r d s  s t r a i g h t  w e  a l s o  managed t o  d e s c r i b e  t h e  system of 

in te rdependence  among u n i t s .  I n  t h e  main d i a g o n a l  b locks  t h e  

f low-matrix F d e s c r i b e s  what i s  go ing  on within u n i t s  and i n  t h e  

o f f -d i agona l  b locks  what i s  go ing  on between t h e  u n i t s .  Maybe, 

t h i s  k ind  of  "double -en t ry  bookkeeping a t  t h e  macro l e v e l "  

cou ld  once p rov ide  u s  w i t h  t h e  miss ing  l i n k  between t h e  macro 

and mic ro  approaches  t o  economy. 



It is important to observe that the off-diagonal blocks of 

F have the same [ I structure which is characteristic of the 

original un flow-matrices of the units. But, here the exact 

pattern would be determined from two sides, namely, by the 

stock structure of the two interconnected units. (See Figure 7) 

Therefore, and this is particularly important, the 12im flows 

will not necessaryily appear in the same Greek letter sub-block 

n(m) and/or chk where the original cij m(n) appeared. The L link- 

matrix may reveal simple transitory flows where the participants 

have recorded dual-increase, respectively dual-decrease flows, 

that is, gains, respectively losses--it views things from the 

point of view of the whole economy. 

At this point again a few examples might help. We only 

take up four of those that had been discussed in Sections 2.2 

and 2.3. Each of them is supported by a figure where the 

original C components are shown with their original symbol while 

the new L components are denoted by one digit. 

F i g u r e  8a. Rather than seeing each unit keeping their wealth in 

a changed physical form, we now see goods flowing from unit n 

to unit m while money makes the opposite trip. 

F i g u r e  8b. The differing views of the two parties on the labour 

market appear now as two aspects of the economy as a whole. 

Remember: buying labour was a transitory flow for the employer 

( 3 4 ) ,  selling labour was a double-increase flow for the worker 

(53). In the L matrix we now see one transitory flow as money 

passes from the employer to the worker ( L ~ )  , and we see one 
P 

double-increase flow in L mfn as labour performed by members 
a 

of unit m increases their equities and also increases the value 

of asset AT3 of unit n. 

F i g u r e  8c. Typical example of how income transfer, gain to one 

party and loss to the other party, is simple transition for the 

economy as a whole on both the asset and the equity sides. 

F i g u r e  8d. Illustrates the case of human migration that had been 

discussed in Section 2.3. 



It is easy to see from these examples that our L link-matrix 

carries various sets of information that have been used in 

macroeconomic--i.e., intersectoral models. Selected parts of 

the L matrix would more or less correspond to various models, 

such as the input-output table (on a commodity-enterprise basis), 

the flow of funds, the model of money flows, various income 

distribution models, etc. Here, however, we have the total 

picture, the ordered complexity and not only some voluntarily 

picked isolated part of the interdependent system. 

Also, it is not difficult to see how this type of descrip- 

tive framework could serve to describe both global and national 

economies. The flow of goods, money and people across national 

frontiers is at least partly controlled by different rules and 

motivated by different motivations than they are within a 

country. However, rules and motivations are not our concern 

here, we attempt to describe facts. The total set of economic 

units described by our F matrix can be easily seen as contain- 

ing units of various, or all, countries; the proper blocks of 

the L term of F would then record inter-country flows such as 

exports and imports. In this case we must deal with several 

Banks issuing several kinds of money, i.e., national currencies 

ana we would have to account for the exchange of currencies--a 

technical detail which can be taken care of. 

The total, in principle even global, complexity is not meant 

to actually replace specialized models that address special 

economic issues. One cannot deal with everything at the same 

time as that would only mean dealing with nothing. The total 

complexity is meant to serve as a framework for reference, so 

that every model could be clearly defined in terms of what it 

covers and of what it consciously, purposefully and explicitly 

neglects. 



2.7 Dynamic Transformation 

Flows represent events, transactions that occur at a given 

instant of time (even if we account for them by cumulating over 

a period of time). Flows do not describe transformation that  takes 

time. 

On the other hand, stocks get accumulated because things 

spend time in a given state. For example, we have stocks of 

fixed assets because buildings and equipment last for several 

years. In this sense, stocks represent time. When looking at them 

at a given moment, we see them as the accumulated amount of some 

particles. But, we may as well look exactly at the particles 

that have once entered the stock and will leave it later on; 

the accumulated amount at any given minute will depend on the 

time spent in the stock by the transiting particles. By par- 

ticles one does not necessarily mean some integer, tangible 

objects. The term might, and for most stocks should be, inter- 

preted in an imaginary way. 

Now, if the particular state represented by the stock 

happens to be a "state" in which things get transformed, that is, 

apart from aging they get changed with respect to substance, 

quality, appearance, purpose or anything, then the stock cor- 

responds to a transformation process that goes on in time, that 

is, to a dynamic tmnsfomation.  The most obvious, and therefore 

the most helpful example would be the stock of unfinished products 

that actually houses the process of production: material, labour, 

and other inputs go in and the finished product comes out. 

While in the previous sections we regarded the stocks as 

some kind of black boxes that receive inflows and unload out- 

flows, now we look into their inside in order to get to the 

transformation processes. We shall have to discover the partic- 

ular combination of specific inflows that produces a particular 

outflow and measure the time this process takes. 

When attempting to describe transformations, an actual, 

workable model of the economy would have to face a number of 

problems that are conventionally not dealt with by economics. 



When attempting to describe the economic aspects of transforma- 

tion, one cannot disregard the very nature of that process: the 

technology that transforms material, equipment and labour into 

products; the legal implications that set the rules for when 

and how to spend what funds on what purposes; the biological, 

social and cultural factors of human life that affect the 

transformation in human stocks, and so on. 

Here, it must be noted that records on transformation will 

not always represent hard facts as records on stocks and flows 

do. First, transformation is more difficult to observe precise- 

ly because it goes on within the stocks. Second and more impor- 

tant, the specific nature of the non-economic aspect of trans- 

formation is not always well-known, completely understood or 

precisely quantified. Therefore, the quantification of the eco- 

nomic aspect will often have to rely on estimation, sometimes 

guesstimate. Extreme disaggregation would reduce the need for 

estimation but cannot eliminate it completely, not even in 

principle. Example: twin-products where the cost of each of 

the twins can only be established by imputation. However, this 

is no reason for refraining from recording the estimated quan- 

tities or from providing estimates where they are missing. The 

significance of such estimations or imputations should not be 

underestimated: in reality they have a tendency to turn into 

hard facts. Example: the price of products will be based on 

costs that are partly observed, partly imputed. 

Returning to the more technical aspects of our descriptive 

framework, we should note that while a flow is defined as a link 

between stocks, transformation will have to be described as a 

set of links among flows, namely, the link between the inflows 

to and the outflows from a particular stock. Since these flows 

are identified by the stock in question and the other stock 

that was affected by the flow, we can trace the interdependence 

between various transformation processes. 

We introduce 



deno t i ng  t h e  imaginary  p a r t i c l e ,  t h e  o v e r l a p p i n g  p a r t  o f  a n  i n -  

f low and an  ou t f l ow ,  namely, t h e  common p a r t  o f  t h e  f lows  

a )  C r e d i t  n ,  Deb i t  i i n  p e r i o d  t 

b )  C r e d i t  i ,  D e b i t  h  i n  p e r i o d  T 

i P a r t i c l e  g n h ( t ,  T )  i s  c l e a r l y  t r a n s i t i n g  th rough  s t o c k  i t  

e n t e r i n g  w i t h  one  o f  t h e  above f lows  and l e a v i n g  w i t h  t h e  o t h e r  

one. I f  i i s  a n  a s s e t  t h e n  f low a )  i s  t h e  i n f l o w  and b )  i s  t h e  

ou t f l ow ,  hence T - > t i s  r e q u i r e d .  I f  i i s  a n  e q u i t y  t h e n  b )  i s  

t h e  i n f l ow  and a )  i s  t h e  ou t f low.  The re fo r e ,  T t is  t r u e .  

F i g u r e  9 inay h e l p  v i s u a l i z e . t h e  i d e a  and Tab le  3 shows 

how t h e  a l r e a d y  f a m i l i a r  n o t i o n s  can  b e  exp re s sed  i n  t e r m s  of  

t h e  g  p a r t i c l e s .  But  w e  a l s o  need some new concep t s .  

I f  w e  wish  t o  s t u d y  a  p a r t i c u l a r  t i m e  p e r i o d  t i n  r e l a t i o n  

t o  i t s  p a s t  and f u t u r e ,  t h e n  it is  neces sa ry  t o  d i s t i n g u i s h  

t h a t  p a r t  o f  t h e  opening s t o c k  which g e t s  mobi l i zed  i n  p e r i o d  

t ,  t h a t  i s ,  l e a v e s  t h e  s t o c k  by becoming p a r t  o f  a n  o u t f l o w  

from t h e  o t h e r  p a r t  o f  t h e  opening s t o c k  which s u r v i v e s  p e r i o d  

t w i t h i n  t h e  s t o c k ,  t h u s  becoming p a r t  o f  t h e  c l o s i n g  s t o c k .  

C l e a r l y ,  t h e  o t h e r  p a r t  o f  t h e  c l o s i n g  s t o c k  w i l l  have t o  be  

made up o f  t h o s e  p a r t i c l e s  t h a t  e n t e r  t h e  s t o c k  d u r i n g  p e r i o d  t 

and l e a v e  it i n  some l a t e r  p e r i o d .  L e t  

deno t e  t h e  mobilized p a r t  o f  the opening stock i t h a t  l e a v e s  i n  t 

th rough  "ga t e "  j i n  t h e  s e n s e  t h a t  t h e  p a i r  o f  s t o c k s  a f f e c t e d  

by i t s  e x i t  would be  i and j .  F u r t h e r ,  l e t  

deno t e  t h a t  p a r t  o f  t h e  i n f l o w  e n t e r i n g  i th rough  g a t e  1 

i n  p e r i o d  t which remains se t t led  down i n  the closing stock a t  t h e  end 

of  t h i s  pe r i od .  Tab le  3 has  t h e  p rope r  d e f i n i t i o n s  f o r  m-s and 

r-s too .  



So f a r  w e  d i s c u s s e d  one  p a r t i c u l a r  s t o c k  t h a t  may have been 

e i t h e r  a n  a s s e t  o r  a n  e q u i t y .  A s  w e  w i l l  now r e t u r n  t o  t h e  

whole i n t e r d e p e n d e n t  sys tem of  a s s e t s  and e q u i t i e s ,  w e  have t o  

c o n s i d e r  a n  impor t an t  f a c t ,  While i n  t h e  s tock-f low r e l a t i o n s  

of  any t i m e  p e r i o d  a s s e t s  and e q u i t i e s  l i v e  t o g e t h e r  a s  d u a l  

c o u n t e r p a r t s ,  t h e i r  i n t e r n a l  t r a n s f o r m a t i o n  p r o c e s s e s  o v e r  t i m e .  

a r e  s e p a r a t e d  from each  o t h e r .  When a brand-new house bu rns  

down, a n  a s s e t  and e q u i t y  p e r i s h  ( r eco rded  i n  t h e  w b locks  of  

t h e  F-flow m a t r i x ) ;  b u t  t h e  asset was o n l y  a few weeks o l d  and 

t h e  l o s t  e q u i t y  c a p i t a l  may have been i n h e r i t e d  from a n c e s t o r s .  

The re fo r e ,  t r a n s f o r m a t i o n  w i t h i n  a s s e t s  and t r a n s f o r m a t i o n  wi th -  

i n  e q u i t i e s  can  be  i n t e r l i n k e d  on ly  w i t h  r e s p e c t  t o  one  p a r t i c -  

u l a r  t i m e  p e r i o d  t ,  and t h e  p a r t i c l e s  t h a t  s h a r e  a common f a t e  

i n  t come and go on t h e i r  s e p a r a t e  ways w i t h  r e s p e c t  t o  t h e  p a s t  

and t h e  f u t u r e .  T h i s  w i l l  a l r e a d y  be r e f l e c t e d  i n  n o t a t i o n  when 

w e  t u r n  t o  m a t r i c e s :  

i ci ( t  , t) = ignh (t . ,  t )  1 t r a n s i t  f lows 

a i  
t + k )  = { g n h ( t  t + k )  f o r  a s s e t s  

e i  
& I  t - k )  = { g n h ( t , t  - k ) 1  f o r  e q u i t i e s  

a i  m ( t )  = (1 1 ' ~ ~ ( t  - k , t ) ) '  f o r  a s s e t s  
k 

f o r  e q u i t i e s  

f o r  a s s e t s  

e i  r ( t)  = (1 l ' ~ ~ ( t + k , t ) ) '  f o r  e q u i t i e s  
k 



All these arrays are of order NF, that is, the order of the 

F-flow matrix, since every stock i is represented by a column 

and a row of inflows, respectively, outflows, in matrix F. We 

specifically denote the latter ones by 

wi (t) the i-th column of F (t) 

qil (t) the i-th row of F(t) 

and with all these definitions we can now describe the trans- 

formation in stock i in period t (for the sake of brevity 

dropping the time index again) : 

1 1 ~ ~  + m ai ' ei' + r i ' 
= q (9b) 

that is , mobiZized opening stock plus transiting inflows equal outflows, 
respectively transiting outflows pZus residual in the cZosing stock equaZ 

inflows. These can be regarded as the basic equations of the 

transformation process in stock i. (Of course, in case of assets 
ei ai ai m and rei, in case of equities m and r would be zero vec- 

tors as follows from the above definitions.) They account for 

the fate of inflows: how they pass through the stock becoming 
i parts of various outflows (in the transformation matrix G ) or 

ai rest frozen in the stock waiting for future exit (in r , 
respectively rei) . On the other hand, they account for the 

origin of outflows: how they have been combined of mobilized 

parts of the opening stock (mail mei) plus of parts of various 

inflows within the period (in G ~ ) .  The description is complete 

and symmetric. 

We are, however, not interested in any individual stock, we 

are interested in the economy as a whole. Therefore, we define 



i m = m  a i  i f  i a s s e t  a  

i m = O  i f  i e q u i t y  a  - 

and m r r i n  t h e  v e r y  same manner. Obviously (9a )  and (9b)  e '  a '  e 
ho ld  i f  w e  d rop  t h e  i i n d i c e s  b u t  f o r  keeping r e c o r d s  s t r a i g h t  

l e t  it be  r e p e a t e d  h e r e  

a s  t h e  transformation equation f o r  t h e  economy a s  a  whole. 

2 
A l l  t h e s e  a r r a y s  a r e  o f  o r d e r  ( N F )  . W e  cou ld  s a y  t h a t  t h e  

economic system d e s c r i b e d  i n  t h e  p r e v i o u s  s e c t i o n  ha s  now been 



blown-up by s u b s t i t u t i n g  an  NF s i z e  b lock  of  i n t e r n a l  t r ans forma-  

t i o n  f o r  each  row, r e s p e c t i v e l y  column, of  t h e  F-flow m a t r i x .  

The d e n s i t y  would of  c o u r s e  b e  ve ry  low, b u t  t h i n k i n g  i n  terms 

of p r a c t i c a l  computa t ion  t h i s  i s  a l l  nonsense  anyway. I f  e v e r  a  

s i m i l a r ,  obv ious ly  v e r y  agg rega t ed ,  model would come n e a r  t o  a  

computer,  t h e  f i r s t  t h i n g  t o  do would b e  t o  d e s i g n  a  p rocedure  

t h a t  g e t s  r i d  of  t h e  empty b locks .  But ,  h e r e  w e  do  n o t  c o n s i d e r  

computa t iona l  p rocedu re s ,  w e  c o n s i d e r  p r i n c i p l e s  and n o t a t i o n a l  

convenience .  

The s u b s t a n t i v e  f e a t u r e  of  t h e  system t o  obse rve  i s  t h a t  

a l t hough  each  s t o c k  r e p o r t s  on a l l  c o n t a c t s  it h a s  w i t h  o t h e r  

s t o c k s  ( i . e . ,  on a l l  f lows  t h a t  a f f e c t  t h e  s t o c k ) ,  t h e  t r a n s -  

fo rmat ion  m a t r i c e s  o f  t h e  i n d i v i d u a l  s t o c k s  seem t o  remain 

i s o l a t e d ,  independen t  o f  each  o t h e r .  (They a l l  form main- 

d i a g o n a l  b locks  i n  a  m a t r i x ,  t h e  o f f - d i a g o n a l  b locks  of  which 

a r e  a l l  z e r o  m a t r i c e s . )  I n  t h i s  s e n s e ,  w e  do n o t  seem t o  have 

a  system of i n t e r d e p e n d e n t  t r a n s f o r m a t i o n  p r o c e s s e s  on ly  a n  

o rde r ed  set  of  independen t  p roce s se s .  I n  f a c t  t h i s  i s  n o t  t r u e ;  

t h e  i n d i r e c t  in te rdependency  can  be  t r a c e d .  To deve lop  t h e  

a n a l y t i c a l  t o o l s  f o r  t h i s ,  however, r e q u i r e s  a  l o t  o f  t e c h n i -  

c a l i t i e s .  The re fo r e ,  it w i l l  be  l e f t  t o  t h e  n e x t  c h a p t e r .  

Having dropped t h e  t i m e  i n d i c e s  and l i m i t e d  o u r s e l v e s  a g a i n  

t o  one t i m e  p e r i o d  w e  a l s o  seem t o  have l o s t  t h e  dynamic a s p e c t  

o f  t h e  d e s c r i p t i o n .  Th i s  i s  n o t  t r u e  e i t h e r .  The r e a d e r  shou ld  

be  reminded t h a t  t h e  m and r v e c t o r s  f i g u r i n g  i n  (10a)  and ( l o b )  

have been d e f i n e d  a s  sums of  t h e  p a s t ,  r e s p e c t i v e l y  t h e  f u t u r e ,  

t r a n s f o r m a t i o n s  w i t h  r e s p e c t  t o  t h e  t i m e  p e r i o d  cons ide r ed .  

Once w e  w i l l  have ob ta ined- - in  S e c t i o n  3.2-- the t o o l s  r e q u i r e d  

f o r  t r a c i n g  i n t e r d e p e n d e n c i e s  w i t h i n  t h e  cons ide r ed  p e r i o d ,  w e  

s h a l l  be  a b l e  t o  see t h e  p a s t  deve lop ing  i n t o  t h e  f u t u r e  th rough  

t h e  p r e s e n t .  



3. TOOLS FOR ANALYSIS 

3.1 The Stock-Flow Relat ion 

We s e t  o u t  from t h e  bas ic  stock-flow equat ion i n  i t s  more 

soph i s t i ca ted  form a s  i n t e r p r e t e d  f o r  t h e  economy a s  a  whole, 

from equat ion ( 8 ) .  (Obviously, whatever we do here  can be done 

with equat ion ( 4 ) ,  t h a t  holds f o r  a  s i n g l e  u n i t ,  a s  we l l . )  

Equation (8)  i s  repeated here  f o r  t h e  convenience of t h e  reader:  

We de f ine  

From (8)  it follows t h a t  b  can be i n t e r p r e t e d  a s  t h e  vec tor  

of t h e  t o ta l  turnover of s tocks ,  e i t h e r  a s  opening s tocks  p lus  in-  

flows ( t o t a l  d isposable  sources)  o r  a s  outflows p lus  c los ing  

s tocks  ( t o t a l  disposed sources ) .  We s h a l l  make use of t h i s  

e i the r -o r  p a i r  of a l t e r n a t i v e ,  symmetric i n t e r p r e t a t i o n s .  

With b  we break down equat ion (8)  i n t o  two equat ions and 

thereby s t a r t  t h e  syme t r i c  handling of t h e  system: 

The t roub le  with ( 1 1 ) i s  t h a t  because of t h e  reversed 

i n t e r p r e t a t i o n  of rows, r e spec t ive ly  columns, f o r  a s s e t s  and f o r  

e q u i t i e s ,  t h e  opening s tock  of a s s e t s . a n d  t h e  c los ing  s tock  of 

e q u i t i e s  appear toge the r  and v ice  versa.  In  order  t o  avoid 

t h i s  inconvenience we s h a l l  use two vec to r s  t o  be c a l l e d  selectors: 



a = 1 if the n-th stock is an asset 
n 

a = 0 if the n-th stock is an equity n 

le  = ten} e = 1 if the n-th stock is an equity n 

e = 0 .  if the n-th stock is an asset n 

Obviously, their order will be that of F, la selects assets 

and l e  selects equities, and 

With these selectors we define (with < > indicating a 

diagonal matrix) 

It is easy to see that in the columns, in ba and in Fat ad - 
the rows that belong to equities, are empty, while from be, 

and Fed the asset records have been wiped out. Therefore, we 

can now further break up (1 1 a) and (1 1 b) into two meaningful 

parts: 

'e + Feel = be and z + FaC1 = ba a (1 3a) 

- 
s' + lfFad = b: and z' + 1 'Fed = b' 
a e e 

(1 3b) 



Now, both a s s e t s  and e q u i t i e s ,  both opening and c l o s i n g  

s tocks  have t h e i r  r e s p e c t i v e  stock-flow equat ions .  

The next s t e p  i s  t o  d i v i d e  flows by t o t a l  tu rnover  from t h e  

l o g i c a l  s i d e .  ( A t  some time i n  t h e  f u t u r e ,  t h i s  simple word 

" l o g i c a l "  w i l l  have t o  be rep laced  by a  proper  d i scuss ion  of 

economic i n t e r p r e t a t i o n  and impl i ca t ions  of "input-type" and 

"output-type" c o e f f i c i e n t s  i n  t h i s  framework. Here, w e  must be 

s a t i s f i e d  wi th  t a k i n g  c a r e  of t h e  proper  symmetry formal ly . )  

So w e  i n t roduce  

and s u b s t i t u t e  t h e s e  i n t o  ( 1 3 ) ,  i n  t h e  same t i m e  t r anspos ing  

( 1  3a) : 

s '  + blFAc = b; e and z '  + blFAc = b: a  ( 1 4 4  

s: + blFad = b: and z '  + blFed = b; e .  ( 14b) 

W e  a r e  now ready t o  pu t  t oge the r  t h e  jig-saw puzz le  of 

a s s e t s  and e q u i t i e s .  W e  in t roduce  

s = sa + se and z  = z  a  + 'e 

and add ( 1  4a) wi th  ( 1  4b) : 
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s' + b' (FLC + Fad ) = b;? + bA = b' 

and 

and 

for brevity 

sgM" = bg and zlMil = b1 
S 

from which 

S'M:'M~ = Z' and ZIM;'M~ = s g  (18) 

Thus, we have defined matrices that--if they exist--will 

record the total, direct and indirect, interdependence syrnmet- 

rically between opening stock, closing stock and turnover of all 

assets and equities of all economic units. 

3.2 The Transformation Process 

For the blown-up system describing intra-stock transforma- 

tions, we have two accounting identities to start with: 



The situation is almost identical to that of equations (lla) and 

(llb) in Section 3.1, with two differences. The first is minor. 

The n-th stock is now represented by the n-th block of rows and 

n-th block of columns in matrix G, rather than just by the n-th 

row and column as in matrix F. Therefore, we need new selectors: 

A - 
'a - 'an(i) 1 a n (i) 

= 1 if the n-th block belongs 

to an asset 

a 
n(i) 

= 0 same if equity 

A - - ' e 'en (i) 1 e 
n (i) 

= 1 if the n-th block belongs 

to an equity 

where obviously 

e n (i) 
= 0 same if asset 

where NF is the order of the F-flow matrix (that has been blown- 

up into G) and a n (i) respectively e 
n(i) 

is the i-th entry 

within the n-th block. 

Using these selectors and performing the "logical" scaling 

immediately, we get 



By breaking-up (IOa), respectively (lob), into two parts, 

substituting the above coefficient matrices and performing the 

necessary transposition, we get 

m' + qlGLc = wt e e and r: + qlGAc = w: 

m' + wlGad = q: a and rL + flGed = q; 

However, the second and major difference from Section 3.1 

has now become transparent. Rather than having one turnover 

vector, we now have two, representing inflows on the one hand, 

and outflows on the other. Moreover, they are placed in the 

four equations in a criss-cross manner. Therefore, we have to 

consider the following. 

Vector w has been defined as a column vector composed of 

the columns of the flow-matrix F, while vector q has been com- 

posed of the rows of the same F. In other words, they have 

been defined by making use of the so-called vec-operation: 

w = vec F and q = vec F' (21a) 

We know that there exists a so-called commutation matrix, 

to be denoted here by Kt with the following properties (if F 

and therefore K are square matrices, which is our case): 

vec F = K vec F' (21b) 

and therefore, 

K vec F = vec F' (21d) 

Thus, K is a matrix partitioned into square submatrices, such 

that the ij-th submatrix has a 1 in its ji-th position and 

zeroes elsewhere. (Originally, it was called "permuted identity 

matrix".) Therefore, it transforms the vec of a matrix into the 



vec of the transposed of the same matrix. 17) 

Returning to our problem, we substitute (21) into (20), 

thereby getting 

m' + wVKGAc = w; and r' + qlGAc = w1 e a a 

m' + wVGad = q; and r' + q8KGed = q; a e 

It now makes sense to introduce 

m' = m' + m' 
a e and r' = r' + r' 

a e 

and to add (22a) with (22b) : 

and 

but we still have to deal with the right hand sides. For this 

purpose 

A A 

wA = w'( 1,) = q'K( 1,) 

A A 

w' = w'( 1,) = q'K( 1,) e 

A A 

q; = q'( 1,) = W'K( 1,) 

A A 

q; 
= q'( 1 ) = W'K( 1 ) 

e e 

and the required sums are 

A 

w' e + q; = ~'((1,) + ~(i,)) 

and 



h 

w 1  a + q; = q l ( ~ ( l a )  + ( T e ) )  

For b r e v i t y ,  l e t  

(( ie) + K( ia) ) = K~ 

and 

( ~ ( i , )  + ( 2  = K~ 

and then  w e  have 

m '  + w '  (KGLc + Gad) = w ' K m  

and 

r '  + q '  (GAc + KGed) = q l K r  

m '  = w ' [Km - (KGLc + Gad) l 

and 

r '  = q '  [Kr  - (GAc + KGed) ]  

f o r  b r e v i t y  

Km - (KGLc + Gad) = Nm 

Kr 
- (GAc + KGed) = Nr 

m l N i - '  = w l  = q ' ~  

and 

rlN-' = q l  = w l K  
r 



from which 

r n ' N i l K N r  = r '  and r ' N i l K N m  = m l  

aga in  f o r  b r e v i t y  

I t  is obvious t h a t  ern = ( 2 1 - l  -- if  they  e x i s t .  

W e  should now r e c a l l  from Sec t ion  2 .7  t h a t  a l l  t h e s e  r e l a t e  

t o  t h e  t i m e  pe r iod  t and f u r t h e r  t h a t  

i 
of  which ma = - 0 i f  i i s  an e q u i t y ,  bu t  i n  c a s e  of a s s e t s  

s i m i l a r l y ,  

and i n  c a s e  of e q u i t i e s  

i ' e i  i m = m  ( t ) '  = 1 1 ' E  ( t , t - k ) '  e k 

ri' = r e  t )  = 1 1 ' ~ ~  (t + k , t )  
e k 

For convenience l e t  u s  i n t roduce  



" 1  02 N~ Am(t T) = [A ,A I . . . ,  A ] 

ii = ~ ~ ( t  , r) if i asset 

ii = 0 - - if i equity 

r 0 1  - 2  0 N ~ l  
E (t , r) = [E IE , . . . ,E 

ii = 0 - - if i asset 

g i i 
= E ( t , ~ )  if i equity 

and 

Ar (t , T) , Em(t , T) constructed similarly except that the 
individual A ~ ,  Ei blocks would be transposed. 

With these notations it follows from above that 

Substituting these into (30), we get 

and 



In this manner, various layers of the past and the future 

can be related to each other, their impacts studied separately 

and cumulatively. 

3.3 Existence Problems 

It is beyond my competence in mathematics to prove the 

existence or non-existence of the inverses that appeared at the 

end of the previous two sections. It would be nice if they 

existed. 

-1 The case of Section 3.1 is simpler: the Ms and M;' 

inverses would be nice, straightforward Leontief inverses, 

except for two disturbing facts. 

Fact I .  The jig-saw puzzle trick, the twisting around and trans- 

posing various blocks of matrix F before arriving at the matrix 

to be inverted might cause singularity. I must say so because 

I cannot prove it does not. I do not think, however, that it 

does. This is of course only intuition based on long experience. 

If something makes sense economically, then the mathematical 

solution usually exists. (Sometimes quite surprisingly to 

mathematicians.) 

Fact 2. The so-called no-stock records would probably cause 

singularity if previously not taken care of. In the correspond- 

ing rows, respectively columns, of the coefficient matrices the 

sum of coefficients would be 1, due to the lack of exogeneous 

input (opening stock) , respectively output (closing stock) . 
Then subtracting these coefficient-matrices from the unit-matrix, 

we would get zero-sum rows or columns. I say "probably" because 

on the other hand, precisely the jig-saw puzzle trick might 

eliminate this problem--something for future consideration as 

well as the various possibilities of taking care of such records 

beforehand. 

The case in Section 3.2 is further complicated by the 

presence of the K commutation matrix and the so-called selectors 

in the matrices to be inverted. Here I have to give up thinking 

about singularity. Of course, one should not give up consider- 

ing the possibilities of economic analysis even if some inverses 



do not exist. The next section will briefly point to at least 

one such possibility. 

3.4 The Impact of a Selected Factor 

Flow-matrix F is a very sophisticated matter. It has in- 

numerable blocks and subblocks with various economic meanings, 

it describes a large number of various processes. 

One might want to separate one set of economic objects or 

processes to see how they affect the whole system, how they 

interact with the rest of the system. Just a few examples: 

1. Domestic versus linking-flows (F = D + L); 
2. Human versus conventional flows and assets; 

3. The a blocks versus the rest of the blocks; 

4. The issue of money versus the rest of the system; 

5. Any particular kind of goods or services versus the 

rest of the system. 

Each of these cases can be handled by breaking up the 

original matrix into two parts, say F = F + F2. Without going 1 
through the whole tiresome job of the jig-saw puzzle game, it 

can be stated that one would be able to end up instead of (16) 

with 

and 

where A and would be composed of parts of F1, B and of F2. 

Then 

0 0 
s l  + b ' ~  = b' (1 - A) and z' + b'B = b' (1 - A) - (37) 

O -1 
Q = (1 - A)-' and 6 = (1 - A) (38) 



s'Q + b'B = b' and z'i + b'g = b' 

S'Q + b'(B - i) = 216 

and 
0 

z'Q + b' (B - B) = s'Q 

s'~(l - A )  + b - 6 )  - = z 

and 

Z'bQ - A) + b'(H - B)(l - A) = S 

Naturally, the A - s could not be completely separated 
from the B - s. But in (41) and (42), only the second term of the 

left-hand side contains B - s and that term would be zero if F2 
would be zero. Therefore, with some justification the second 

term could be regarded as the impact of F2, the factor of the 

system selected for separate study. 

This procedure might be useful anyway, whether the original 

inverses exist or not. But it may be applied with the special 

purpose of circumventing the singularity problem. In this case 

the blocks of F which are responsible for singularity would 

have to be collected in F2. Let me add that singularity is not 

a meaningless technicality, it has its economic interpretation 

and significance. Therefore, this procedure, with the detailed 

study of F2, would in itself contribute to the understanding 

of the system. 



NOTES 

This  obses s ion  may be a s  f a r - f e t ched  and e x c l u s i v e  as t o  
d e f i n e  " . . . t h e  economy as t h a t  segment of t h e  t o t a l  s o c i a l  
system which d e a l s  p r i m a r i l y  w i th  exchange and t h e  i n s t i -  
t u t i o n s  of exchange and, by ex t ens ion ,  w i th  exchangeables ... 
I do no t  r ega rd  the economy a s  being bounded p r i m a r i l y  by 
t h e  a c t i v i t i e s  of p roduc t ion  and consumption of  exchange- 
a b l e ~ ,  even though t h e s e  a c t i v i t i e s  a r e  c l e a r l y  r e l e v a n t . "  
(Boulding 1970, pp. 17-18) W e l l ,  a t  l e a s t  some r e l evance  
of  p roduc t ion  and consumption is  n o t  denied.  

2. " . . . r i g o r ,  b u t  a las ,  a l s o  mor t i s . . . "  s ays  one of t h e  most 
comprehensive c r i t i c s  of t h e  i r r e l e v a n c e  of t h e  theory .  
(Hei lb roner  1970, p. 487) 

3. Although T. Kuhn's theory  of s c i e n t i f i c  r e v o l u t i o n s  seems 
t o  have caused some confusion among economists  as t o  what 
should and what should no t  be considered a r e v o l u t i o n  i n  
economics. (See,  f o r  example, D e  Vroey 1975, Baumberger 
1980, Gruchy e t .  a l i a  1980.) 

4 .  For a b i r d ' s  eye view of  post-Keynesian economics, see, f o r  
example,, Hei lb roner  1980. 

5. See,  f o r  example, Sweezy 1974. 

6 .  "The f i r s t  impor tan t  t h i n g  is t o  develop t h e  theory  s o  t h a t  
it can d e a l  w i th  a l a r g e r  range of  q u e s t i o n s  t han  it now 
does.  For i n s t a n c e ,  it i s  no t  p o s s i b l e  t o  pose any monetary 
q u e s t i o n s  i n  t h e  c o n t e x t  of  an Arrow-Debreu model s i n c e ,  
according t o  t h a t  c o n s t r u c t i o n ,  money would have no r o l e  
and hence would no t  be v i a b l e .  S i m i l a r l y ,  t h e  theory  cannot  
e x p l a i n  a market  i n  s h a r e s ,  ..." (Hahn 1981, p. 130) 



See Goldberg 1974. 

Th i s  is what T. Sc i t ovsky  does  i n  h i s  ve ry  j o y f u l  "The 
J o y l e s s  Economy". (Sc i tovsky  1976) 

See ,  f o r  example, Po l any i  1944, H e l l e i n e r  1956, Douglas 
1978, L i t t l e j o h n  1977. 

A few r e f e r e n c e s :  S tone  1977, Mallmann 1977, R i c h t e r  1977, 
H ibbe r t  1977, Lecomber 1978, Eckaus 1980. 

Chamley 1921, K e y f i t z  1981. 

From P o t t e r  1965, p. 653. 

W e l l ,  s h e  h a s  h e r  answer: " ... I am i n c r e a s i n g l y  s k e p t i c a l  
abou t  t h e  a b i l i t y  o f  t h e  p a r a - p o l i t i c i a n s  t o  make e f f e c t i v e  
d e c i s i o n s .  " (Krause  1982) 

I had g r e a t  hopes t o  l e a r n  much abou t  sys tems and abou t  how 
t o  hand l e  them by g e t t i n g  some i n s i g h t  i n t o  g e n e r a l  system 
t h e o r y  and sys tems a n a l y s i s .  I d u t i f u l l y  r e a d  a  few re- 
p r e s e n t a t i v e  s t u d i e s  on  t h e  s u b j e c t  ( B e r t a l a n f f y  1976, 
Boulding 19 , Quade 1981, Majone 1981) and found them 
h i g h l y  s t i m u l a t i n g  i n  a  g e n e r a l  i n t e l l e c t u a l  s e n s e ,  b u t  
obv ious ly  be ing  a  poor  s t u d e n t ,  I c o u l d  n o t  d e r i v e  h e l p f u l  
c o n c l u s i o n s  f o r  my own problems. The p r e c i s e  d e f i n i t i o n  o f  
t h e  economy a s  a  sys tem and t h e  c h a r a c t e r i s t i c s  o f  t h a t  
sys tem remain  f o r  m e  m a t t e r s  f o r  f u t u r e  c o n s i d e r a t i o n .  

See Augus t inov ics  1965 and 1970. Demographers s e e m  t o  have  
s i m i l a r  n o t i o n s  o f  " p u l l "  and "push" e f f e c t s .  (For  example, 
Alonso 1  9  74 ) 

To some e x t e n t  I had t o  b u i l d  my own terminology because  o f  
t h e  ambigui ty  i n  t h e  l i t e r a t u r e .  I mos t ly  k e p t  myself t o  
what I b e l i e v e  t o  b e  t h e  p rope r  t e rmino logy  o f  doub le -en t ry  
bookkeeping acco rd ing  t o  I j i r i  1965. But t h i s  imp l i ed  t h a t  
I had t o  d e v i a t e  from t h e  Na t i ona l  Accounts (Uni ted  Na t ions  
1968) l anguage  where t h e  whole d u a l  s i d e  i s  c a l l e d  
' ! l i a b i l i t i e s "  and t h e  tem- " e q u i t i e s "  does  n o t  appear  a t  a l l .  

The d e f i n i t i o n  o f  t h e  vec o p e r a t i o n  and t h e  p r o p e r t i e s  o f  
t h e  commutation m a t r i x  c a n  be checked i . a .  i n  Magnus 1979. 
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Table la. Conventional Stocks 
(Illustrative Classification) 

ASSETS 

Financial Assets 

Money (currency, transferable deposits) held 
Accounts receivable 
Others (bills, bonds, capital participation, etc.) held 

Tangible Assets 

Fixed assets (buildings, machinery, etc.) 
Inventories purchased, received 
Inventories produced 

No-Stock Assets 

Consumption 
Others 

EQUITIES 

Funds 
Current income 

Financial L iab i l i t i e s  

Money (currency, transferable deposits) issued 
Accounts payable 
Others (bills, bonds, capital participation, etc.) issued 



Table lb .  Human Stocks 
( I l l u s t r a t i v e  C l a s s i f i c a t i o n )  

ASSETS 

Residents  
Contr ibut ion rendered 

EQUITIES 

Residents  
Cont r ibut ion  rece ived  



Table  2a. Convent ional  Flows 
( S e l e c t e d  Examples) 

Sym- 
bo 1 

1 
11 
12 

2 
21 
22 

3 
31 
32 
33 
34 
35 
36 

4 
41 
42 
43 

5 
51  
52 
53 

6 
6 1 
62 
63 
64 
65 

70 

8 
81 
82 
8 3  
84 

9 
91 
92 

RW 

Debi t  
( ~ 0 1 )  

AT 3 
AF 1 

AT2 
EF2 

AT 3 
AT 3 
AT3 
AT 3 
AT3 
EF2 

AN2 
AF2 
AN2 

AF2 
AF 1 
AF 1 

AN1 
AN1 
AN1 
AN1 
EP 2 

EP 1 

AF1 
EP 2 
AT 1 
EP2 

AF1 
AF3 

EP 2 

Flow 

THE SIMPLE MARKET 
Buying f o r  cash  
S e l l i n g  f o r  c a s h  ( a t  c o s t ,  no p r o f i t )  

PURCHASE, LAGGED PAYMENT 
Produc t  a r r i v e s ,  account  payab le  a p p e a r s  
Payment 

PRODUCTION 
U s e  o f  materials 
U s e  of  f i x e d  assets ( d e p r e c i a t i o n )  
U s e o f  l a b o u r w i t h i n  t h e u n i t  
Use of  l a b o u r  employed, immediate payment 
Use of l a b o u r  employed, lagged payment 
Payment o f  wages 

SALE OF FINISHED GOODS 
Inven tory  d e c r e a s e d  ( a t  s t a n d a r d  c o s t )  
Customer charged ( a t  s e l l i n g  p r i c e )  
P r o f i t  on sales added t o  c u r r e n t  income 
(43  = 42 - 41) 

SALE OF LABOUR 
Work performed 
Wage r e c e i v e d  
Work performed f o r  c a s h  

CONSUMPTION 
Own-account consumption 
Consumption o f  purchased goods 
Use of  f i x e d  assets 
Use of  l a b o u r  employed (household s e r v i c e s )  
T o t a l :  o u t l a y  o f  c u r r e n t  income 
(= 61  + 62 + 63  + 64) 

HOUSE BURNS DOWN (NO INSURANCE) 

INCOME TRANSFER 
Receiving money ( w e l f a r e ,  t a x ,  s u b s i d i e s ,  e t c . )  
Giving money ( t a x  payment, e t c . )  
Receiving g i f t s  i n  k i n d  (machinery) 
Giving g i f t  i n  k i n d  (machinery) 

THE FINANCIAL SUPERSTRUCTURE 
Receiving a l o a n  
Buying s h a r e s ,  bonds,  e t c .  

SAVING 

C r e d i t  
(row) 

AF1 
AT 3 

EF2 
AF1 

AT 2 
AT 1 
EP 2 
AF 1 
EF2 
AF 1 

AT 3 
AN2 
EP2 

EP2 
AF2 
EP 2 

AT 3 
AT2 
AT 1 
EF2 
AN1 

AT 1 

EP 2 
AF 1 
EP2 
AT 1 

EF3 
AF1 

EP 1 



Table 2b. Human Flows 
(Selected Examples) 

- 

Flow 

CONSUMPTION 

PERFORMANCE 
Work within the unit (producing goods) 
Work within the unit (human care) 
Labour sold, cash payment 
Labour sold, lagged payment 

TRANSITION ON LIFE-PATH 
Asset 
Performance 

IMMIGRATION 
Asset-performance (whichever is smaller) 
Contribution received (surplus asset above 
performance) 
Contribution rendered (surplus performance 
above asset) 

EMMIGRATION 
Asset-performance (whichever is smaller) 
Contribution rendered (surplus asset above 
performance) 
Contribution received (surplus performance 
above asset) 

DEATH 
Asset-performance (whichever is smaller) 
Loss (surplus asset above performance) 
Inheritance (surplus performance above asset) 

1 

Sym- 
bol 

CC 

P 
P1 
P2 
P3 
P4 

T 
TA 
TP 

I1 
IA 

IP 

EE 
EA 

EP 

DD 
DA 
DP 

Flow re- 
placed 

65 

33 

53 
51 

(col) 

AH1 

AT3 
AN1 
AF1 
AF2 

AH1 
EH1 

AH1 
AH1 

AH2 

EH1 
AH2 

EH1 

EH1 
EP2 
EH1 

Debitcredit 
(row) 

AN1 

EH1 
EH1 
EH1 
EH1 

AH1 
EH1 

EH1 
EH2 

EH1 

AH1 
AH1 

EH2 

AH1 
AH1 
EP2 





F i g u r e  1 .  

THE STOCK-FLOW EQUATION OF A UNIT 

Assets Equities 



F i g u r e  2 .  

THE CONVENTIONAL FLOW IWATRIX OF A UIVIT 



F i g u r e  3 .  

THE EXTENDED FLOW MATRIX OF A UNIT 



F i g u r e  4 .  

THE STOCK-FLOW EQUATION OF THE SYSTEM 

UNIT 1 UNIT 2 LlN IT 3 

Assets Equities Assets Equities Assets Equities * L - -- -T 
& A  - A  
w-  

- A - r- * 



F i g u r e  5. 

COIVNECTING AND LllVKlNG FLOWS 

UNIT n UNIT m 
< -A * 



F i g u r e  6. 

THE FLOW MATRIX OF THE SYSTEM 



F i g u r e  7 .  

THE BLOCK-STRUCTURE OF THE FLOW MATRIX 

UNIT n UNIT m 
4 - - b 

Assets - Equities Assets Equities - 



F i g u r e  8a. 

INTER-UNIT FLOWS 
(COMMOD ITY-MOr\lEY) 

AH 1 

- AH2 
EH 1 
EH2 

EPl 

i EPZ 
2 EF1 

E FZ 
EF3 - 
AF1 

AF2 
AF3 

k AT3 

$ AN1 
u AN2 

AH 1 
AH 2 

I EH 1 

EH2 
5 EPl 

EP2 

2 EF1 

EF2 

E F3 

C Commodity M Money 

-79-  

UNIT n 
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ASSETS 
UNIT m 

EQUITIES ASSETS EQUITIES 



Figure  8b. 

INTER-UNIT FLOWS 
(LABOUR-MONEY) 

AF1 

AF2 

AF3 

AT 1 

AT2 

AT3 

AN 1 
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AH 1 

AH2 
EH 1 

EH2 

EP1 

EPZ 
EF1 

EF2 
EF3 

AF 1 
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AT1 

AT2 

AT3 
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AN 2 
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EH 1 

EH2 
EP1 
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E F3 
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F i g u r e  8c. 

INTER-UNIT FLOWS 
(INCONIE TRANSFER) 

G Gift(Machinery) P Property 

-81-  

1 ASSETS EQUlTl ES 
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F i g u r e  8d. 

INTER-UNIT FLOWS 
(HUMAN MIGRATION) 

AF 1 
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ASSETS EQUlTl ES ASSETS EQUITI ES 



F i g u r e  9. 


