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After a short introduction, the first part qf'this paper (section 3 tlzrough 9 )  
provides an ozrtli~ze of the rpvisions prcjpmrd to  the System of National Ac- 
counts ( S N A )  of the United Nations which arc now under discussion. Thcse 
proposals were considered by an expert group at thr end of 1964 und were 
accepted by the Statistical Commission of the United Nations in 1965 as the 
basis for ,further ~ w r k  on  the extension and revision qf the S N A .  The aim of 
tlzr revision is to  provide u fzrlly integraied system of accounts and balance 
sheets in which input-output, J tows-ofhnds and sector balance shects ure 
incorporated in a generalised accounting jiamework. Wlzereas the real side 
of the economy has been ~ t u d i e d  analytically in many countries (input-output 
anulysis, demand analysis and so o n )  much less experience is uvailable on 
modelling the financial side of the economy, apart from economefric work on 
saving hehaviour, which is fairly widespread. Accwdingly,  the secotld part 
of the paper (seclions 10 through 14) contains a discussion offinancial model- 
building in ~!h ic .h  a number oj'possibilities are explored. The find topic dis- 
cussed (section 15)  is demographic accounting, hy which is meant a jiumework 
for recording and annlysing human, us opposed to  economic,$ows undstocks.  
The development o f  such a system arose out of the emphasis placed by the 
expert group on  the integration of demogruphic and economic information. 

The purpose of this paper is to look at social accounting from the point of 
view of a user and, in particular, to examine the recent proposals for revising 
and extending the United Nations' System of National Accounls (SNA) in 
this light. The stage of development of the subject to be considered here can 
be summarised as follows. The last ten years have seen the application in 
many parts of the world of the SNA or systems very like it: the Yearbook of 
National Accounts Statistics is sufficient testimony to this. Efforts to improve 
statistics have led to a reconsideration of taxonomic problems in many fields: 
private consumption, capital formation, public sector statistics, foreign trade 
and the balance of payments are cases in point. At the same time, input-output 
studies, which are directed to the disaggregation and elaboration of the flows 
in the production account of an economy, have been widely applied and in 



some degree related to the social accounts. The same can be said, though the 
applications are much less widespread, of flow-of-funds studies, which con- 
centrate on an important financial aspect of economic systems namely the 
transactions in financial claims which accompany the translation of sectoral 
saving into the finance of sectoral investment. In this period we can even find 
a few examples of statistical work on national and sectoral balance sheets, 
thus completing a study of flows in an economy with a corresponding study of 
stocks. 

With the widespread attention to so many lines of research, it was natural 
that, in planning a revision of the SNA, the Statistical Office of the United 
Nations should look well beyond the original framework of 1953 and the minor 
amendments later introduced into it [17] and aim at a full and detailed treat- 
ment of flows and stocks in an economy. A standard system is expected to 
last for at least a decade and would clearly get off to a bad start if it did not take 
account of developments already successfully pioneered in many countries. 

This brief statement expresses a producers' point of view. Economic 
statisticians all over the world have carried their work so far beyond the 
original SNA that a much wider framework is now needed. The same can be 
said without much fear of contradiction from the point of view of consumers. 
I realise, of course, that there are almost endless uses for social accounting 
data but 1 do not think there is much conflict in the case of particular pieces 
of information, between the narrower and the broader uses. It is true that one 
economist, being mainly interested in the real side of the economy, might pre- 
fer a concentration on, say, production, consumption and other uses of prod- 
uct, input-output and employment, whereas another economist, being mainly 
interested in the financial side of the economy, might prefer a concentration 
on, say, income, saving, flow-of-funds and balance sheets. But neither partial 
user would lose anything if the information in which he was particularly 
interested was presented as part of an integrated system. There are, more- 
over, many uses which require a coherent and detailed view of the whole of 
the economy. Whether we are interested in knowing what has taken place in 
an economy, in understanding why this should have been so, in forecasting 
what will take place or in exploring what might take place, we have to interest 
ourselves in all the pieces of the statistical jigsaw puzzle and try to put them 
together. In doing this we need the kind of framework envisaged in the pro- 
posals for revising the SNA. 

Accordingly, I feel justified in taking as my archetypal consumer of social 
accounting data the modeller of national economic systems. H e  will have to 
look at all the pieces and so, in a general way, more specialised interests will 
be taken into account. Modellers of the world economy will simply find the 
same old problems in aggravated form. 

In 1964 I conducted an international survey of planning models [ I  31 from 



which a number of relevant facts emerged. First, there is a considerable num- 
ber of these models, built or under construction. I have received reports on 
over forty such models and, since I am in no position to carry out a truly 
systematic survey but must rely on personal contacts and general knowledge, 
there is little doubt that my sample falls far short of complete coverage. 
Second, almost all these models make use to a greater or less extent of a social 
accounting framework, and comments on the adequacy of local data vary 
considerably. Third, the models tend to belong to one of two main classes: 
short-term forecasting models and long-term planning models. In either case 
a social accounting framework provides the best means of ensuring that the 
various parts of the model give consistent results that satisfy arithmetical 
and accounting identities. 

It is sometimes said that there is a third type of model that expresses the 
more modest aim of understanding the past rather than forecasting or planning 
the future. This distinction, it seems to me, turns more on the use to which a 
model is put than on the nature of the model itself. Forecasting and planning 
presuppose that we do understand the past and that, if we had enough data 
about the past, our model would give a reasonable approximation to what had 
happened. 

The requirements of forecasting and planning models, though different, 
are not as different as might be supposed. A forecasting model is usually a 
dynamic short-term model in which we try to work out what would happen 
if, over the next few quarters, the economy were allowed to develop 'naturally'. 
1 say quarters rather than years because the error terms in our equations are 
likely to yield forecasts that diminish in accuracy rapidly through time. A 
planning model, on the other hand, is usually a static long-term model in which 
the initial conditions which appear in the forecasting model are replaced by a 
set of aims and the problem is to decide what parameters to change in order 
to realise these aims. 

A very simple example will illustrate this distinction. Let us consider a 
saving-investment model in which the possibilities open to an economy are 
determined by the following relationships. 

where a, p and o denote, respectively, saving, income (or net output) and 
wealth, a dot denotes the first derivative with respect to time of the variable 
it surmounts and a ,  ,B and K denote positive constants. The first equation 
states that savers respond positively to income and negatively to wealth. The 
second equation states that the rate of change of wealth over time is a constant 
multiple of the rate of change of income over time. And the third equation 
states that saving is equal to the rate of change of wealth over time, that is to 
investment. 



The solution of this system for any time H can be written as 

where w,, and po denote respectively the values of w and p at time H = 0 and 
p -- (P/K) - a.  The term (w,, - ~ p ( , )  denotes the excess of initial wealth over 
the product of income and the marginal wealth-income ratio; and the term 
(PpO - CYWJ denotes the initial level of saving. 

In this simple situation, a forecaster would need to know w,,, p,,, a ,  P 
and K and could then predict p ,  w and rr at time 0 from (2.4), (2.5) and (2.6). 
A planner, interested in increasing the rate of growth of the economy, would 
see that his chances of success depended on his ability to increase p or to 
diminish K or a .  The relative effectiveness of these different possibilities 
could be measured by working out the elasticity of the growth rate, p,  with 
respect to a, p and K. Thus 

And so a given proportionate increase in /3 would have exactly the same effect 
on the growth rate as the same proportionate reduction in K. The same pro- 
portionate reduction in cu would necessarily have a smaller effect since, if the 
economy is growing initially, p > CYK. The effort required to bring about these 
different effects would indicate a course of action for the planner. 

The purpose of this theoretical digression is to illustrate the different 
tasks of forecasters and planners. The information they need about the way 
the economy works is very similar; the difference comes in the use to which 
this information is put. But plans, perhaps more so than forecasts, should 
exhibit many types of consistency [ I  I ]  and certainly consistency in an arith- 
metical and accounting sense. The establishment of a satisfactory framework 
and the ability to use it in model-building is therefore highly relevant to a wide 
range of tasks which nowadays occupy economists and statisticians. 

Once we are agreed that we need a framework, we must next decide on 
the form this framework is to take. Clearly it must satisfy a number of require- 
ments. For example, it must: (i) provide a complete set of arithmetical and 
accounting checks; (ii) reflect important economic and accounting distinctions, 
such as intermediate and final or current and capital; (iii) indicate compromises 



between what is desirable analytically and what is practicable statistically; 
(iv) relate the varied classifications needed to connect the different parts of 
an economy; and (v) avoid the unnecessary piling of one set of categories on 
another. Let us now look at the proposals for revising the SNA in the light 
of these requirements. 

3. T H E  REVISED SNA IN OUTIJNE 

The proposals in [IS] emerged from the discussion of an expert group, con- 
vened by the Statistical Office of the United Nations, which met at the end of 
1964. They were considered by a working group of the Conference of Euro- 
pean Statisticians 1181 in the spring of 1965 and, shortly afterwards, came 
before the Statistical Commission of the United Nations at its thirteenth 
session [16]. The Commission accepted, subject to certain modifications, the 
general approach and the general structure of accounts and tables proposed 
by the expert group as the basis for further work on the extension and revision 
of the SNA. It was contemplated that, before a final version could be pub- 
lished, further work would be needed in two main areas: (i) the ultimate de- 
tails of the classifications and definitions proposed; (ii) a number of topics 
(such as the scope of national and sector balance sheets, the integration of 
data on the distribution of income and the development of demographic data 
capable of being precisely related to the social accounts) which had been put 
forward by the expert group but not spelled out in detail by them. 

These brief remarks are intended to indicate the present position of the 
proposals now to be outlined. 

Like its predecessor, the new system is based on the national accounts. 
These are, essentially, four in number: (i) a production account; (ii) an income 
and outlay account; (iii) a capital transactions account; and (iv) an external 
account (or account for the rest of the world). The first three of these accounts 
contain not only transactions with the rest of the world, which are mirrored in 
the external account, but also all transactions internal to the economy we are 
studying. The first two accounts relate to current transactions and the third 
relates to capital transactions. 

The revised system extends this broad framework in two ways. First, the 
capital transactions account is divided into two: the first part, called a capital 
expenditure account, relates to real investment, that is investment in fixed 
assets and stocks; the second part, called a capital finance account, relates to 
the finance of this investment and the accompanying transactions in financial 
claims. Second, to the set of accounts there is added an opening and a closing 
national balance sheet and also a revaluation of existing assets and liabilities, 
real and financial, needed to place the entries in the closing balance on a cur- 
rent basis of valuation. The result of these extensions before any further detail 
is introduced is set out in table 1 .  



The meaning of the symbols in this table can conveniently be explained 
in terms of the accounting relationships to which it gives expression. Each row 
and column pair balances and so we obtain the following equations. 

The first row and column lead to 

that is, opening assets are equal to opening liabilities. 
The second row and column lead to 

that is, consumption plus gross domestic capital formation plus exports, which 
are the sources of revenue for domestic production, are equal to gross value 
added plus imports, which are the corresponding outgoings. 

The third row and column lead to 

that is, net value added plus net income from abroad equals consumption plus 
saving plus net current transfers abroad. 

The fourth row and column lead to the apparently empty statement 

and, indeed, the distinction between the two capital accounts is not needed at 
the national level. However, in disaggregating this consolidated system, we 
shall take as the institutional unit in the real accounts (2 and 4) the technical 
unit or establishment, which can be combined to form industries, whereas we 



shall take as the institutional unit in the financial accounts (3 and 5) the finan- 
cial unit, such as enterprises or households, which can be combined to form 
sectors. Equation (3.4), therefore, simply relates alternative classifications: 
gross investment in all industries equals gross investment in all sectors. 

If we confine ourselves to the flows in the fifth row and column, we see that 

that is, national saving plus net capital transfers from abroad (or foreign 
saving transferred to the nation) equals net investment at home and abroad. 
Ignoring revaluations for the moment, this total represents the net addition 
to the nation's wealth. 

The sixth row and column lead to 

that is, imports plus net current transfers to abroad plus net investment 
abroad equals exports plus net income from abroad plus net capital transfers 
from abroad. 

The seventh row and column lead to another apparently empty statement 

This means that, in total, revaluations of assets are equal to revaluations of 
liabilities. Since the balance sheet entries which we can attempt to revalue 
are restricted to real assets and financial claims (which may be held as assets 
or as liabilities), (3.7) implies a particular revaluation of accumulated saving 
or net worth, that is the wealth of the nation. 

Finally, the eighth row and column lead to 

that is, closing assets equal closing liabilities. 
If we review this system of accounts and balance sheets in the light of the 

five requirements set out at the end of the preceding section, the position can 
be summarised as follows. 
(i) The set of accounting checks is complete since not only must each account 

balance but so must the opening and closing balance sheets. Further the 
opening and closing balance sheets are reconciled by the entries in the 
capital finance account and the revaluations. 

(ii) lmportant distinctions appear although few can be made at such a high 
level of aggregation. In addition to the distinctions between home and 
abroad and between current and capital, which appeared in the original 
SNA, we also find a distinction between real and financial and an explicit 
treatment of stocks as well as flows. 

(iii) Problems of reconciling analytical requirements with statistical possi- 
bilities can hardly show up at the highest level of aggregation. The revised 
SNA goes into considerable detail and is, in principle, capable of endless 
further development. But by consolidation the detail can be reduced to 



the outline: and by consolidating 4 and 5 in table I and by omitting 1, 7 
and 8, we can return to the simplest system of four national accounts. The 
system is therefore very flexible; parts of it can be treated in detail, in 
line with analytical interests and the availability of statistics in different 
countries while other parts are treated in very summary manner. The 
respective parts can vary from country to country but there will always be 
some level of aggregation at which any pair of countries can be compared. 

(iv) This requirement can only be met in a very general way in a consolidated 
system. The main distinctions, as in (ii) above, will make their appearance 
but little else. We shall return to this subject in the following sections. 

(v) The real-financial distinction is introduced mainly to avoid an excessive 
piling up of categories in the different parts of the system. For example, in 
studying industrial structure, it is important to know how much coal goes 
into steel-making but not to know how much coal mined in private unin- 
corporated mines goes into nationalised steel mills. Again, in studying the 
flow of funds, it is important to know how sectoral saving finds its way into 
the finance of sectoral investment but not to know how the saving of coal 
mines and their staffs finds its way into the finance of capital expenditure 
in steel mills. The two sides of the economy, the real and the financial 
must, of course, be firmly linked together; but, to do this, it is not essen- 
tial that the primary classification of each part should be reproduced as a 
subsidiary classification in the other. 

Let us now turn to the various parts of the system outlined in table 1 and 
see what further details are desirable. 

When we subdivide the national production account, we have to face the fact 
that the ultimate production units from which we collect information (which 
1 shall call establishments) typically produce more than one product or com- 
modity. The usual way of dealing with this situation is to examine the compo- 
sition of production in the different establishments and, from this experience, 
draw up a set of distinct principal product groups to which establishments can 
be assigned. The total output of the set of establishments assigned to a particu- 
lar group defines the output of the corresponding industry. Typically these 
establishments will produce subsidiary products in addition to their principal 
products and, if we define commodities as principal product groups, we can 
arrange all our information about products in a square matrix with, say, in- 
dustries in the rows and commodities in the columns. The row totals of such 
a matrix measure industry outputs and the column totals measure commodity 
outputs. The two sets of totals will, in general, be different unless each industry 
produces only its own principal products. In practice, with even a moderate 
degree of disaggregation, the two sets of totals are different because estab- 
lishments, and therefore industries, in fact produce subsidiary products. By 



a suitable choice of principal product groups, subsidiary production can be 
diminished but it cannot be got rid of altogether. 

If we now turn to industrial inputs of intermediate products we find that 
what we can observe is the input of commodities into establishments and, 
therefore, into industries. We do not know from exactly which industry each 
commodity came nor do we know exactly how it is used in the production of 
different commodities. This state of affairs holds more generally: buyers buy 
commodities, inputs are made into industries. This is just as true of final buyers 
as of intermediate buyers and of primary inputs as of intermediate inputs. 

Thus, in arranging data in an orderly way, it is useful to make a distinction 
between commodities and industries. In the revised SNA there is a set of 
accounts for commodities which show the supply of each commodity from 
some branch of domestic production or from abroad and the absorption of 
each commodity into some form of intermediate or final demand. There is 
also a set of industry accounts whose incomings are obtained exclusively from 
the commodity accounts and whose outgoings are devoted to intermediate 
products and primary inputs, including provisions for the consumption of fixed 
capital and indirect taxation. 

But this is not the end of the story. The principal final buyers, namely 
private and public consumers, group their expenditures on goods and services 
into categories which do not exactly correspond to industrial commodities. In 
all our statistical work we necessarily employ a considerable degree of group- 
ing; we employ tens or at most hundreds of commodity categories and never 
the tens of thousands that actually exist. Accordingly, we find that a con- 
sumers' category, like clothing and footwear, puts demands on several com- 
modity groups, such as textiles, clothing and rubber, and also on transport 
and distributive services since, in input-output analysis, these are necessarily 
treated as margin activities. 

In order to make demand analyses and projections we need a third clas- 
sification whose categories relate to consumers' goods and services. But we 
can only study the industrial implications of these demands if consumers' 
goods and services are related to industrial commodities. This can be achieved 
if we introduce a set of accounts for consumers' goods and services whose 
incomings come from the income and outlay accounts (and also the account 
for the rest of the world in respect of expenditure by foreign tourists) and whose 
outgoings show the cost composition of these outlays in terms of commodities, 
indirect taxes, direct income payments, depreciation and expenditure abroad. 

An exactly similar problem arises with public consumers but this time the 
classification required relates to purposes rather than to goods and services. 
In order to study public consumption we need a fourth set of accounts, for 
government purposes, whose incomings come from the income and outlay 
accounts and whose outgoings show the cost composition of one of the 
purposes. 

When we come to capital expenditures and exports, we can usually work 
directly in terms of commodities and so no new categories are needed. Of 
course, we might not wish to do this: for example, we might prefer to keep a 



separate export account for each region of the rest of the world and we should 
then have to convert regional demands into demands for commodities. 

So far, we have accumulated four classes of production accounts relating, 
respectively, to commodities, industries, consumers' goods and services and 
government purposes. In the revised SNA a fifth class is introduced relating 
to taxes on commodities. The main object of this class is to assist input-output 
analysis by increasing homogeneity in the commodity accounts. If input-output 
analysis is based on money values, as it almost always is, then it is important 
that valuations should be reasonably homogeneous along the commodity rows 
so that £ 1 ' ~  worth of demand for a particular commodity will have an effect 
on the productive system which is independent of the buyer. This will only 
be the case if commodities are valued exclusive of at least the more important 
commodity taxes. Thus if eighty per cent of the cost of cigarettes is duty and 
if this duty is remitted in the case of export sales, then the stimulus given 
directly to the production of cigarettes, and so indirectly to the productive 
system in general, by f l ' s  worth of export sales, will be matched by f 5's 
worth of domestic sales. Only by valuing both these sales in the same way can 
we avoid serious distortions in input-output analysis due to the unequal inci- 
dence of taxation. Moreover distortion may creep in in other ways even when 
the tax levied on individual commodities is independent of the buyer. We have 
seen that our definitions of commodities are likely to be extremely composite. 
One of these commodities might be petroleum products which would include 
both fuel oil and petrol. These products are used by different classes of buyers. 
If one is virtually untaxed and the other is highly taxed, misleading con- 
clusions will result unless the tax element is removed from the composite 
commodity. 

For reasons such as these a separate set of accounts for commodity taxes 
are introduced into the revised SNA and the commodity flows are valued 
excluding these taxes. At the same time these taxes are debited to uses, inter- 
mediate or final. If to any entry in the commodity accounts the corresponding 
entry in the commodity tax accounts is added, there results an estimate of the 
commodity flow in question at producers' values. Although commodity taxes 
are indirect taxes, the introduction of commodity tax accounts (which need 
only relate to the more important of these taxes) does not affect the treatment 
of indirect taxes as a part of value added. As is usual, the revised SNA divides 
value added between compensation of employees, income from property and 
entrepreneurship, provisions for the consumption of fixed capital and net 
indirect taxes. 

Thus, the production accounts in the revised SNA are devised to make 
possible a full analysis of the flow of products in the economy. The accounts 
for commodities (industrial products) show where the various commodities 
come from and the uses to which they are put. The distinction between com- 
petitive and complementary products, which differs in content from one 
economy to another, is not made explicitly but emerges through the categories 
of the commodity classification. Thus the difference in importance of the en- 
tries for imports and domestic production in the columns of the commodity 



accounts brings out the extent to which imports contribute to total supply 
and makes it possible to relate imports to total supply. Whenever, as in the 
cases of private and public consumption, the analysis of final demand requires 
a classification different from that of industrial products, this classification is 
provided for and related to the classification of commodities. Industries are 
distinguished from commodities and so a place is found for the components 
of industrial costs which, from an observational point of view, must, in general, 
be debited in the first instance to productive units and, therefore, to industries 
rather than to commodities. The final step of transforming information on 
commodities used by industries into estimates of commodities used in making 
commodities is discussed and the methods that might be adopted are described. 

The accounting structure designed to meet these analytical needs is such 
that, when all the production accounts are consolidated, the familiar national 
account for production is obtained. 

Let us turn now from production to income and outlay. When we were con- 
sidering production our main interest lay in groups of establishments, called 
industries, their output of commodities, the uses to which these commodities 
are put and the inputs, primary and intermediate, needed for their production. 
Now our categories are different. We are mainly interested in groups of financ- 
ing units, called sectors, the income originating in them, the transfers of income 
between them and the division of ultimate, or disposable, income between the 
satisfaction of current needs (consumption) and provisions for the future 
(saving). 

The problem of grouping economic units into sectors is an old one; indeed, 
the division of these units into companies, households and government was 
the only institutional division in the accounting system of the original SNA.  In 
the revision of that system a number of changes are proposed, and yet others 
are under consideration. First, in view of the desire to increase the value of 
the system for financial analysis by introducing flow-of-funds information and 
sector balance sheets into the accounting structure, it seemed desirable to 
separate financial institutions from non-financial enterprises and to show these 
institutions in some detail. Second, some consideration was given to the further 
division of non-financial enterprises into broad categories along industrial 
lines. I put the matter in this way because the units to be grouped in this case 
are enterprises rather than establishments so that the categories would need 
to be different and, in general, broader than the industrial categories used for 
the production accounts. Third, a number of changes were proposed to the 
boundaries between the sectors; in particular, that government enterprises 
should no longer be separated from public corporations and that both cate- 
gories should appear among enterprises rather than general government; and 
that while small unincorporated enterprises, such as farms and shops, should 
remain in the household sector, large ones, which permit an adequate account- 



ing separation of the concern from its proprietors, such as family banking and 
shipping businesses, should be transferred to the company sector. Fourth, 
consideration was given to the need for a thorough reappraisal of private non- 
profit institutions and their eventual separation from households in view of the 
very great increase in the importance of this form of organisation. Finally, 
consideration was given to the desirability of introducing information on the 
distribution of income into the accounting structure by subdividing the house- 
hold sector by income size or by socio-economic class. The introduction of 
information on the distribution of household income and outlay into the system 
is highly important from the users' point of view because, without this infor- 
mation, economic models can have nothing to say on the indirect effects of 
changes in the distribution of income. But the subject is not an easy one, since 
so much statistical work on the distribution of income makes use of units, the 
individual or the tax group, which do not fit readily into a classification of 
households; and, further, tax sources, which are so often used, do not as a 
rule give a complete coverage either of income or of income recipients. Any 
recommendations made in the present context would have to be suitable for 
general application and much remains to be done before an international 
standard can be established. 

Given the sector classification, the next question is the treatment of 
income flows. The proposals are that all compensation of employees should 
be paid directly into the household sector (or abroad in the case of border 
workers), all indirect taxes (less subsidies) should be paid into general govern- 
ment and all income from property and entrepreneurship should be paid into 
the sector in which it arises. This means that we need to know only the two 
marginal totals in a matrix connecting the flow of non-labour income in in- 
dustries and sectors. All further redistributions of this kind of income are 
treated as transfers. A separate set of accounts are set up for the various 
classes of transfer and sectors are shown either paying into these accounts 
or withdrawing from them. 

Sectoral saving is paid into the sectoral capital finance accounts. It  is not 
essential that the boundaries between sectors be drawn at the same places in 
the current and capital accounts. Thus it might be important to subdivide the 
current account for households, as suggested above, but unnecessary to sub- 
divide the corresponding capital account. Contrariwise, it would certainly be 
important to subdivide the capital account for financial institutions but hardly 
necessary to subdivide the corresponding current account. In either case the 
link would be saving which would have to be estimated for the full range of 
sectors distinguished in either set of accounts. In the scheme just envisaged, 
household saving would flow from a number of current accounts into a single 
capital account whereas the saving of financial institutions would flow from a 
single current account into a number of capital accounts. 

We have already seen that private and public current expenditures on 
goods and services are divided respectively into consumer goods and services 
and into government purposes. It is usual to keep these two classifications 
separate and in practice there is no great difficulty in doing this. For  many 



purposes, however, it would be useful to have a combined classification so that 
the allocation of resources to consumption purposes could be seen as a whole 
independently of whether certain components were provided collectively or 
by individual initiative. A specific recommendation was not made in the revised 
SNA because the subject has not been studied sufficiently. It would seem that 
the main problems are likely to arise in connection with expenditures for 
health, education and culture generally. 

Again, as with production, when all the income and outlay accounts are 
consolidated, the corresponding national account is obtained. 

These accounts are concerned with gross investment. This investment is 
undertaken by industries or for various private and public purposes. The 
accounts, therefore, relate to industries or to those consumer goods and serv- 
ices or government purposes which can give rise to capital expenditure. In the 
case of industries, investment in stocks of goods and work in progress is 
separated from investment in fixed assets and shown in a separate set of 
accounts. The outgoings of these accounts are incomings for the commodity 
and commodity tax accounts, thus providing a link connecting the investment 
by industries and for non-industrial purposes with the products (machines, 
vehicles, construction) which this investment calls for. 

By combining the industrial capital expenditure accounts with the in- 
dustrial production accounts we obtain much of the information needed for 
the construction of production functions. Indeed, if we work with the type of 
vintage production functional introduced recently by Pyatt [ 5 ]  we have all the 
regular accounting information we need provided it is understood that we 
measure not only values but also the associated quantities and prices. If we 
accept such ideas, we can forget about the problem of measuring capital em- 
ployed when analysing the real side of the economy. If, however, we feel the 
need for a measure of capital employed, it is to these accounts that we should 
attach it although, as we saw in section 3 above, this is not done in the revised 
SNA. Such a measure would involve accumulating gross investment in fixed 
assets, industry by industry, and subtracting accumulated scrapping or retire- 
ments. This would give us some idea of capital capacity, the one-dimensional 
concept of capital. It would be important not to confuse scrapping with pro- 
visions for the consumption of fixed capital since, if the stock of capital is 
growing, the former will be smaller than the latter and, often, very considerably 
smaller. 

While the outgoings of the capital expenditure accounts connect with the 
commodity and the commodity tax accounts, the incomings connect with the 
capital finance accounts. Thus, these accounts link the commodities required 
directly for gross investment in different industries and for different non- 
industrial purposes with the finance to be raised on account of these invest- 
ments by the various sectors. The form in which this finance is raised, pro- 



visions for the consumption of fixed capital, saving or the issue or sale of 
financial claims is a matter for sectors and is set out in detail in the capital 
finance accounts. 

If this set of accounts is consolidated we obtain two totals of gross invest- 
ment: the first represents the total value of commodities added to the stock and 
the commodity taxes paid in respect of these additions; and the second repre- 
sents the total value of finance obtained from the sectors to meet these out- 
goings. 

As with the income and outlay accounts, the institutional units to which these 
accounts relate are sectors. These accounts show the sources and uses of 
capital funds and relate these flows to the opening and closing balance sheets 
of the sectors. In the case of the income and outlay accounts we saw that it 
was convenient to introduce a set of accounts for current transfers and some 
other accounts which would provide a link between value added in industries 
(together with income payments and indirect taxes debited directly to con- 
sumer goods and services and government purposes) and income originating 
in sectors. In the present case it is convenient, for similar reasons, to introduce 
a set of accounts for financial claims, which may be held as assets or as liabili- 
ties, and some other accounts to handle capital transfers and land and to enable 
industrial capital formation to be treated as a pair of marginal vectors rather 
than as a complete industry x sector matrix. 

The incomings into the capital finance accounts for sectors are of three 
types: (i) sectoral saving received from the income and outlay accounts; (ii) 
new issues less redemptions of financial claims of all kinds; and (iii) net capital 
transfers received from all other sectors and the rest of the world. The corre- 
sponding outgoings are four in number: (i) outlays to finance gross investment; 
(ii) a negative item corresponding to provisions for the consumption of fixed 
capital; (iii) outlays for the net acquisition of land; and (iv) net acquisitions of 
financial claims as assets. 

The incomings into the accounts for financial clai~ns represent the net 
acquisition of these claims as assets by each of the sectors and the rest of the 
world; the outgoings represent the corresponding net issues by each of the 
sectors and the rest of the world. 

If we consolidate all the capital finance accounts we obtain, apart from 
revaluations, all the links between the opening and closing balance sheets for 
the nation. On the incoming side we have: (i) total saving; and (ii) net acquisi- 
tions of financial claims and land by the rest of the world. On the outgoing side 
we have: (i) net domestic capital formation; (ii) net capital transfers received 
by the rest of the world; and (iii) net issues of financial claims by the rest of 
the world. The particular arrangement of these flows enables the capital finance 
account for each sector to provide the link (apart from revaluations) between 
the sector's opening and closing balance sheets, but it can easily be rearranged 
to give the identity: saving plus net capital transfers received equals net 



domestic capital formation plus net lending to the rest of the world. 
If we also include the capital expenditure accounts in the consolidation, 

nothing is changed since, as we have seen, they connect alternative classifica- 
tions of gross domestic capital formation. 

When discussing the earlier parts of the system, I did my best to indicate 
their uses for model-building purposes but I did not attempt to explain these 
uses in detail. There is a large literature on such topics as consumption func- 
tions, production functions and input-output analysis, and on the ways in which 
they can be combined in a general model. But when we come to the finmcial 
end of things and, particularly, to the capital finance accounts and balance 
sheets there seems to be much less experience to go on and almost nothing on 
the use of such material in highly disaggregated models. Accordingly in sec- 
tions 1 0 -  14, when 1 have completed my description of the system and its uses, 
I shall indicate a few avenues that might be worth exploring in attempting a 
financial analysis comparable in scope to the real analysis with which we are 
familiar. 

In the revised SNA,  the rest of the world is treated in the usual summary 
manner: it is provided with a single account which brings together the external 
transactions of the economy we are studying. There is, however, a discussion 
of regional accounting in which a consolidation of the complete system, in 
fact the internal national accounts and balance sheet, are set out for a number 
of regions. As explained more fully in [7] such a system can be simplified in 
various ways depending on the amount of information assumed to be available 
about interregional flows. 

The o b ~ ~ i o u s  application of such an extension of a national system is to 
regional planning; without it, a national model can say nothing about locative 
problems. Looking a little to the future, similar ideas could be used to provide 
an integrated picture of a region defined as a set of countries. The uniform 
input-output tables recently published by the European Economic Community 
[ 2 , 6 ]  should perhaps be regarded as a step in this direction. 

In venturing into the area of revaluations and balance sheets, the revised SNA 
has done something to correct a serious imbalance in the development of social 
accounting: the concentration on flows to the exclusion ofstocks. Two genera- 
tions ago there was not much difference in the attention paid to the national 
capital and to the national income. In the tremendous upsurge of interest that 
has followed the introduction of national accounting, work on the national 
capital has been left far behind. The reason for this change of emphasis can 
hardly be attributed to great disparities in available data or to the much 
greater conceptual difficulties in accounting for stocks compared with account- 
ing for- flows, though these factors may have played a part. The main reason 



is probably a greater concern, in the immediate postwar years, with problems 
of production and employment than with problems of finance, coupled with 
the belief that at the national level financial problems solve themselves. 
However this may be, the neglect of wealth has had some unfortunate results. 
At the level of statistical compilation, a full set of accounting checks has not 
been available with the result that many flows and, in particular, saving have 
not been measured as accurately as they might have been. At the level of 
econometrics, great efforts have been made to devise consumption functions 
which do not depend explicitly on wealth as well as income, as if economic 
systems were always in a steady state with wealth in a fixed ratio to income. 
In general, the description of the economic system has been left incomplete 
so that analyses of it are necessarily incomplete too. 

In the revised SNA,  balance sheets relate to sectors. Assets are divided 
into four classes: (i) reproducible tangible assets, which have entered the 
balance sheet through capital formation in the past and which appear in it at 
written down replacement cost; (ii) non-reproducible tangible assets, the most 
important items being land and mineral wealth, which are valued, as far as 
possible, at market value; (iii) intangible assets matched by liabilities, that is 
financial claims of all kinds, which are valued, as far as possible, at market 
values whether they are held as an asset or as a liability; and (iv) other intangi- 
ble assets, such as goodwill, which represent the excess of the value of an 
economic unit as a going concern over the sum of the preceding items. Since 
items (i), (ii) and (iii) are all valued at current replacement cost or market 
value, it is proposed that (iv) should be omitted, at least in the first instance. 

The liabilities that match these assets take two main forms: (i) financial 
claims held as liabilities (corresponding to (iii) above); and (ii) accumulated 
saving, including net capital transfers received, which can be regarded as 
liabilities to self. This last item is the only entry in the balance sheet which 
cannot, even in principle, be revalued directly; its revaluation must be deduced, 
therefore, from the revaluations of tangible assets and of claims. 

The introduction of balance sheets offers great possibilities to model 
builders. I have mentioned the importance of a term in wealth in the consump- 
tion, or saving, function [3,9] and this can be illustrated further with the help 
of the little model in section 2 above. 

If we assume income to grow exponentially, so that = p say, then, 
apart from a transient term which will appear if initial income and wealth are 
not in balance, the saving-income ratio given by (2.1) is 

By dividing (2.2) by p we can see that the corresponding investment-income 
ratio is 

&//A = Kp (9.2) 

By equating (9.1) and (9.2) we can see that either p  = 0 or p = ( ~ I K )  - a as 
before. Thus we can connect the growth rate with the saving supply and invest- 
ment demand as follows. 



On the simple assumptions of the model, the saving ratio is related to the 
growth rate by the curve and the investment ratio is related to it by the straight 
line. An economy rigidly governed by these relationships will either be sta- 
tionary or will grow at the rate @/K) -a .  If, for example, P = 0.25, K = 2.5 
and a = 0.07 the growth rate will be 0.03. 

But, apart from such simple uses of information from balance sheets, 
there are the more complicated problems of the structure of the capital market 
and the forces leading to transactions in financial claims. The problem of 
portfolio selection has been analysed by Markowitz [4] and notion of preferred 
portfolio patterns has become familiar through the work of Tobin and Watts 
[14, 191. In the following section I shall explore some of the more obvious 
possibilities for using flow-of-funds and balance sheet data for the purposes 
of model building. It is not too soon to consider how this kind of information 
could be used and, in particular, to see if it is at all amenable to the kind of 
manageable simplifications that have proved so useful in studying the flow of 
products. Even if the results presented here are not very impressive, we shall 
at least have developed some techniques and recognised a few blind alleys. 

The models I shall describe in the sections that follow relate to many sectors 
and many claims. They can conveniently be set out in a matrix notation of the 
kind that has become familiar to economists through input-output analysis. 
Before proceeding, it may be convenient if at this point I summarise the main 
conventions on which my notation is based. 



(a) In almost every case a capital letter denotes a matrix. The exceptions, 
mainly Greek capitals, are the operators: Z; for summation; 11 for forming 
a pr-oduct; E for shilling a variable (thus F?A ((7 = A (7 + 0 ) :  and A for 
forming first differences (thus A == K - 1). 

(b) Small roman letters denote vectors. These are written as column vectoss: 
a row vector is written with a prime superscript, as is the transpose of a 
matrix. The letter i is used to denote the unit vector: that is i=  { I, 1 , .  . . , 1)  
where { ) denotes that the elements of a column vector at-e written out i n  
a row. With one exception, diagonal matrices are denoted by a symbol for 
a vector surmounted by a circumflex accent. The exception is the familiar 
I, used in place of i to denote the unit matrix. 

(c) Small Greek letters denote scalars. 
(d) I n  some cases, for example in section 12. it is easy to become confused 

about the dimensionality of the different symbols. In osder to avoid this 
as far as possible. I have added subscripts: j to denote the typical sector 
and k to denote the typical claim. Thus A,,,,., lii  and il,< denote respectively: 
a matrix whose rows I-elate to sectors and whose columns relate to claims; 
the unit matrix of order equal to the number of sectors; and the unit row 
vector with elements equal in number to the number of claims. 

With these conventions the nature of the different symbols soon becomes 
apparent and scalar and matrix algebra can be mixed without confusion. With 
this digression let us return to the question of financial models. 

If we are looking for fairly constant ratios in this general area we should 
expect to find them in the composition of assets and liabilities in the balance 
sheets of the various sectors rather than in the corresponding year-to-year 
transactions. For example, if we take the invested assets measured at book 
value of British insurance companies, we find that the broad composition 
remained fairly constant over the years 1955 to 1963 except that there was a 
tendency for mortgages to rise in importance and there was a considerable 
shift from British government securities to ordinary shares. These movements 
had largely come to an end by 1960 and the portfolio patterns for 196 1, 1962 
and 1963 were all very alike. Over the same period the composition of balance 
sheet changes were altogether more variable. This seems to be a fairly general 
phenomenon and suggests that the estimation of changes in preferred portfolio 
patterns may be no more difficult than the estimation of changes in input-output 
coefficients. Equally, though there may be considerable variation, whole sec- 
tors seem to have fairly stable patterns of liabilities; in other words, sectors 
have typical ways of raising outside finance just as they have typical ways of 
holding that part of their capital that they devote to financial assets. 

Accordingly, let us now set up the balance sheets of a closed economy in 
a standard matrix form, distinguishing on the assets side between financial 
assets and real assets and on the liabilities side between liabilities to third 
parties and liabilities to self, that is accumulated saving. For a system of n 
sectors and m claims, this can be done as follows. 



n sector 
statements 
- 

m financial 
claim statements 

Real asset/ 
accumulated 
saving statement 

Column 
totals 

rn financial Real asset/ 
n sector I claim I accumulated 

statements statements saving statement 
Row 
totals 

In this table the first n row-and-column pairs relate to sectors; each row 
contains a sector's assets and the corresponding column contains its liabilities. 
The following m row-and-column pairs relate to financial claims; each row 
contains the holdings of a particular claim as a liability and the corresponding 
column contains the holdings of the same claim as an asset. The penultimate 
row-and-column pair relate to the real assets and accumulated saving in the 
various sectors and the final row-and-column pair relate simply to totals. 

The degrees of freedom of this system are easily calculated. By simply 
counting the symbols we can see that there are 2nm + 412 + 2m + 2 variables. 
These are connected by 2n + 2m + 2 independent arithmetic identities corre- 
sponding to the fact that the entries in each row and column add up to the 
relevant total, and by n + m independent accounting identities since, in a closed 
system of n + m + 1 balancing statements, n + m of these statements are 
independent. The number of degrees of freedom is, therefore, 2nm + n - m. 

If we apply the first-difference operator, A, to the entries in the table, we 
shall obtain the flows in the system for the accounting period following the 
date for which the balance sheets were drawn up. AA,,< and AL',, contain the 
flow-of-funds information for this period, the elements of Ae, are the invest- 
ments of the sectors in real assets and the elements of Az', are the saving by 
the sectors in the period. The application of A does not change either the num- 
ber of variables or the number of independent identities and so in the flow 
matrix the number of degrees of freedom remain as stated above. 

In what follows I shall assume that we know Ae,,  the sectors' investment 
programmes, and Az',, the sectors' intended saving, and I shall examine pos- 
sible methods of calculating AA,, and AL',,. On this basis we now have 2n 
additional variables assumed to be known, and so that the degrees of freedom 
are reduced to 2nm - n - m, that is to n ( m -  1) + m(n-  I ) .  



I have just said that I propose to take the sectors' investment programmes 
and their saving intentions as actual or potential exogenous variables, leaving 
the acquisition and issue of different claims by the various sectors as endog- 
enous variables. The reason for this is that I can imagine the investment 
programmes to come from another part of the model dealing with continued 
production and I can imagine saving intentions coming from another part of 
the model dealing with spending and saving behaviour. In a balanced model, 
total investment would equal total saving and so we should be left, at this stage, 
with the creation of new assets and liabilities which would enable the financial 
capital accounts to balance by sector as well as in total. I realise, of course, 
that all these aspects of the general economic process are interdependent and 
should, ideally, be solved simultaneously. I see no harm, however, in treating 
the different aspects separately in the first instance but it must be recognised 
that by dividing the problem in this way I leave the repercussions of financing 
considerations on the saving and investment of individual sectors for separate 
treatment later on. 

The scope of the exogenous variables I have chosen is, I think, clear but 
may well not be the most convenient; it might be desirable to include some of 
the transactions in financial claims among the exogenous variables. Thus, if 
we are estimating saving, we might at the same time estimate certain types of 
contractual saving, such as saving through life insurance. If we did this it would 
seem logical to move the financial claim 'liability to policy holders' into the 
exogenous part of the acquisition of assets by individuals and into the exog- 
enous part of the issue of additional liabilities by insurance companies. 

The arrangement of the balance sheet entries in the table of section 10, which 
would be more in conformity with the arrangement in the revised SNA if it 
were transposed, bears a superficial formal resemblance to the account entries 
in an input-output system where a distinction is made between commodities 
and industries. Thus, with a change of headings, we could identify e j  with final 
demands, z r j  with primary inputs, L',;, with intermediate product flows and A,;,. 
with the mix of commodity outputs by the different industries. The discrepant 
element in the analogy is that in the input-output case we should find not e j  
but e,.: final demands would be expressed as demands for commodities not as 
demands on industries. 

In the case of input-output we know that the distinction between industries 
and commodities leads to the possibility of alternative formulations, as de- 
scribed in [ I ] .  The same is true in the present case. Thus suppose we were to 
define two coefficient matrices, A,?? and L',? as follows: 



and 

LtJ? = Lt rn  (12.2) 

By premultiplying (12.1) by i'j we can see that the column sums of AT;: are 
all equal to 1 ; and so ( 1  2.1) adds rn (n  - 1 ) new independent relationships. 
Similarly, by premultiplying (12.2) by i k  we can see that the colun~n sums of 
Cj,* are all equal to I minus the proportion of the capital of one of the sectors 
that is represented by that sectors' accumulated saving; and so (12.2) adds 
n ( m -  1 )  new independent relationships. Thus we have just enough new rela- 
tionships to enable us to construct a fully determined model. This model takes 
the form: 

wj  = A crk + cJj ( 1  2.3) 

from which it follows that 

and 

1,. = L ( I  - A L r l  ei 

= (Ik,,. - L',i$ A ??) L' j,* eJ (1  2.8) 

If ei is taken from the table from which the coefficient matrices were cal- 
culated, (12.7) and (12.8) will exactly reproduce wj  and l,; in that table and, by 
the use of the other relationships specified, the whole of the table can be filled 
in. Similarly, if e; is replaced by Aei a completely balanced flow table will be 
obtained. 

This flow table may not be very acceptable because of the highly restric- 
tive assumptions of the model. On the liabilities side, the model reproduces in 
detail for each sector the pattern of financing, including self-financing from 
accumulated saving, as it appeared in the original table. The total of each kind 
of financial claim is obtained by summing liabilities to third parties, the ele- 
ments of L',il,., over sectors. These claims are then assumed to be held by the 
various sectors in fixed proportions, the proportion relevant to a particular 
claim being given by the elements in the relevant column of APi?. 

It is not very difficult to criticise this model. Bearing in mind that it is 
intended to apply to sectors and not to the individual transactors of which 
sectors are composed, it is probably a point in its favour that it I-ecognises 
normal patterns in the issue by the various sectors of liabilities to third parties, 
the relative size of the elements in each of the columns of C,j,*. It  seems much 
less reasonable to assume: (i) that self-financing through accumulated saving 
will have the same relative importance, sector by sector, in this year's invest- 



ment programme as it has had, on the average, in all past investment pro- 
grammes; and (ii) that sectors will be deflected away from the normal compo- 
sition of their holdings of financial assets merely by the consideration that 
some one has to hold the claims that they and others choose to issue. 

We shall now see that if we try to meet these criticisms by an alternative 
formulation of the model, we can only do so by destroying what I have de- 
scribed as its more reasonable feature and by replacing one set of dubious 
assumptions by another set. 

The alternative model is as follows. Let us define two coefficient matrices, 
A',j? and LT? as follows: 

and 

Like (12.1) and (12.2) above, (12.9) and (12.10) add n ( m -  1 )  + m ( n -  I )  
new independent relationships. The resulting model is therefore fully deter- 
mined and takes the form 

from which it follows that 

and 

The story now repeats itself wlth 2,  in place of e,. If zJ is taken from the 
table from which the coefficient matrices were calculated, (1 2.15) and ( 12.16) 
will exactly reproduce xJ and a, in that table and the whole of the table can be 
filled in; and if z ,  is replaced by Az, a completely balanced flow table will be 
obtained. 

The two reproductions of the original table will, of course, be the same 
but, in general, the two flow tables will be different. This will happen unless 
the exogenous elements of the flow tables are equal to the corresponding 
elements in the original table mult~plied by a constant. Since we can always 
write 



and 

Az, = zj 

where h, and c, are vectors of constants, the equality of the two flow tables is 
equivalent to the condition that 

where a is a constant. 
The assumptions of the second model are different from those of the first 

but equally restrictive. On the assets side, the model reproduces in detail for 
each sector the pattern of asset holding, whether these assets be real or 
financial, as it appeared in the original table. The total of financial claims is 
obtained by summing financial assets, the elements of A,,(, over sectors. These 
claims are then assumed to be issued by the various sectors in fixed propor- 
tions, the proportions relevant to a particular claim being given by the ele- 
ments in the relevant column of L.7:. 

With a suitable change of words, the criticism of the second model fol- 
lows the same pattern as the criticism of the first model. 

The first model produces a balanced flow table which accords with our 
initial assumptions about the investment programmes of the different sectors; 
and the second model does the same in respect of our initial assumptions about 
the sectors' saving intentions. If we denote these two tables by T" and T " " ,  
we could always obtain a third balanced flow table, T say, defined as 

where A is a constant. As we increase A from zero to one we shall give less and 
less weight to our initial assumptions about saving intentions and more and 
more weight to our initial assumptions about investment programmes. 

In a preliminary and formal treatment like the present one it does not seem 
very useful to go into practical details such as how to treat an open economy, 
what to do with capital transfers or where to put many fhrms of land and 
buildings, in particular, dwellings, shops and offices, which, though real as- 
sets, have many of the properties of financial assets. But it does seem worth- 
while to make a few points about the idea of normal coefficients in the financial 
sphere. First, these must clearly be derived from holdings, that is from balance 
sheets, and not from transactions, that is from accounts. Second, there is no 
reason why coefficients should be derived unchanged from actual past balance 
sheets. Just as we know that input-output coefficients change, so we know that 
portfolio patterns change too; in the preceding section we saw an example of 
this in the gradual switch from British government securities to industrial 
ordinary shares. Third, there is the whole question of current versus constant 
prices. As in input-output, though for different reasons, it would seem best to 
regard normal coefficients as leading to estimates at constant prices which 
have then to be transformed to current prices. 

Although the point is perhaps an obvious one, what has emerged from this 
section is that the structure of assets and liabilities is so interconnected that 



the use of enough fixed coefficients to yield a fully determined model leads to 
excessive rigidity. Let us now, therefore, explore the possibilities of systemati- 
cally changing the coefficients in the interests of achieving a balance while at 
the same time ensuring, as far as possible, that these coefficients relate to the 
preferences of sectors rather than to the proportions in which different finan- 
cial assets are held and different financial liabilities are issued. 

Let us begin with the sectors' holdings of assets, real and financial, as set out 
in the first n rows of the table in section 10 above, and let us premultiply these 
rows by the diagonal matrix 6, defined in (1 2.17) of the preceding section. The 
result of the operation can be written in the form 

= AA,/, i k  + Ae, (13.1) 

Using the symbol E == 1 + A we can write out the equation for the stocks 
of assets held by the various sectors at the end of the period. Thus 

If we could now accept Atlk.  (iJ + b,) as an estimate of Eu,, then by the 
RAS technique 1 1 ,  81, we could try to construct an estimate of EL',, of the 
form 

where r,. and s, are vectors of constants, such that 

and 

F, L,, i, = EX,  - Ezj 

where Ew, is given by ( 1  3.2) and Ez, = z, + Az, embodies our initial estimates 
of the intended saving of the various sectors. If every sector issued a wide 
variety of claims we should undoubtedly succeed since we know that, subject 
to very general conditions, the RAS technique converges to a unique solution 
when applied to non-negative matrices. The small number of types of claim 
issued by some sectors may, however, lead to a singular situation to which 



the technique cannot be applied. The problem is apparent if we consider a 
sector that issues only a single type of claim. In this case, a particular amount 
will be needed to balance the sectors' balance sheet but this may not equal the 
amount of this type of claim that other sectors, following their preferred port- 
folio patterns, would wish to hold at the end of the accounting period. Since 
the amount of the holding is fixed there may simply be no way to balance the 
sector's balance sheet. 

If we are successful, we should obtain a completely balanced set of closing 
balance sheets and holdings of claims as assets and as liabilities. By subtracting 
the elements of our original table from the corresponding elements of this 
table, we should obtain a completely balanced system of flows. This system 
of flows would respect the sectors' investment programmes and also their 
saving intentions. Each sector would add to its portfolio of assets according 
to its preferred pattern and what have been made to give in order to balance 
the system are the quantities of different financial claims issued by the various 
sectors. 

In this case, just as with the rnput-output models of the preceding section, 
there is an alternative way of setting up the model. In this alternative, we start 
with the sectors' liabilities at the end of the period, rather than with their 
assets, and form the equation 

where the diagonal matrix i., is defined in (12.18). 
IS we could accept L',, ( i ,  + c,) as an estimate of El, then by the RAS 

technique we could try to construct an estimate of EA,,  of the form 

where p, and q,. are vectors of constants, such that 

and 

EA,,,. i,. = E y j  - Eej 

= Ex, - Ee, (13.9) 

where Ex, is given by ( 1  3.5) and Eel = el + Ae, embodies our initial estimates 
of the sectors' investment programmes. 

In this case we are more likely to be successful because sectors hold varied 
portfolios of financial assets and it is the composition of these portfolios that 
is made to give in order to achieve a b, CL l ance. 

If we were successful we should again obtain a completely balanced set 
of closing balance sheets and holdings of claims as assets and as liabilities. 



By subtraction we could again reach a completely balanced system of flows. 
If we denote the two tables of flows by T:k and T*'k,  we can see that any 

linear combination oS these tables, as in (12.20), would also be a balanced 
table and, moreover, a table that respected the sectors' investment programmes 
and their saving intentions. As we increased A from zero to one, we should be 
insisting less and less on sectors' preferred patterns in the holding of assets 
and more and more on their preferred patterns in the holding of liabilities. At 
the same time changes would be taking place in the extent to which the wealth 
(or capital) of the different sectors increased and in the total amount of new 
financial claims. 

In applying the KAS technique we are at liberty to fix some of the entries 
at the outset, adjust the remainder and add back the entries that have been 
fixed so as to obtain a complete table. This procedure would be likely to alter 
some of the account totals and so lead to adjustments in both E LA',, and E:Ailc. 
It would be useful in such a case to have a convergent, iterative procedure, 
a kind of t8tonnprrzrnl that would simulate the adjusting mechanism of the 
market itself. At the moment 1 have no practical suggestions as to how this 
might be obtained. 

Some readers may have been bothered by a purely technical point in the 
description of the models. Why, it may be asked, do we estimate the end- 
period balance sheets and then obtain the flow tables by difference instead 
of estimating the flows directly; in other words why do we begin by multiplying 
the initial balance sheets by E rather than by A. The reason is that the flow 
tables may contain negative elements and the RAS technique is applicable to 
matrices with non-negative elements. This means that we should begin by 
applying l+: rather than A to the initial tables. Though at first sight it might 
appear otherwise, it is not a matter of indifference which we do since, if we 
accept (l3.3),  then 

that is AL',, is not related to L',, by an RAS transformation. 

The portfolio models of the last section, though less rigid than those of the 
section preceding it, are still, perhaps, too rigid for practical purposes. A step 
in the right direction might be, therefore, to allow portfolio patterns to change 
in response to market forces rather than to change in a mechanical and one- 
sided way to meet arithmetic and accounting identities. I cannot claim to have 
made much progress with this problem but the formulation that follows may 
show the kind of consideration that we have to take into account. 

Consider a matrix, C say, with elements c,~,,,,., where g and 17 relate to 
typical sectors and k denotes a typical kind of claim. This matrix shows trans- 
actions in claims in a wholly disaggregated form: c,,,, denotes the money 
received by sector g from sector Iz in respect of parting, either by issue or sale, 



with a claim of type k .  We can conveniently think of the main subsets of 
row-and-column pairs in this matrix as relating to sectors and the elements 
of each of these subsets as relating to a particular claim. Let us now see if 
we can devise a linear programme that will determine, or at least circumscribe, 
the elements in this matrix. 

Linear programming consists of maximising, or minimising, a linear func- 
tion of certain variables (the objective function) subject to linear inequalities 
(the constraints). 1,et us consider: first, what constraints could reasonably be 
put on the c,~,,,(; and, second, what function of these elements could reasonably 
be maximised or minimised. 

There are certainly five types of constraint to be considered. 
(a) Since there is no netting, all transactions are non-negative. That is 

for all g,  h and h. 
(b) Smce no-one can part with something he does not possess, there is an 

upper bound on the sales of each type of asset by each sector. That is 

where j denotes a typical sector, for all g and at least for all k which are 
not issued as a liability by sector g .  

(c) Since no-one can sell without someone else buying, the total amount of 
each claim sold (or issued) by all sectors must equal the total amount 
bought (or acquired) by all sectors. That is 

C C ('~III, = C C c~~, , ,  (14.3) 

'I J I I 1  

for all k. 
(d) Since the account for each sector balances, the financial assets acquired 

plus the financial liabilities redeemed plus the real investment of a sector 
are equal to the financial assets sold plus financial liabilities issued plus 
the saving of the same sector. That is 

for all g .  
(e) Since sectors have to consider not only the present but also the uncer- 

tainties of the future, there are upper and lower bounds to the changes in 
the composition of their holdings of financial assets and liabilities that 
they can allow to result from the transactions of a single period. That is 

GI ., C C ~,11111  c z (.,I,, - C ~,,I,~I 6 h,/ ,,, C C (.,I,,, (14.5) 

1 111 J I I 111 

where a,/ ,,, and h, ,,, are lower and upper bounding proportions for claim 
m, held as a liability by sector g ,  and 



where a,,,, and b.,,, are lower and upper bounding proportions for claim n, 
held as an asset by sector g. For the degree of aggregation of claims that 
we are likely to use in this kind of analysis, it is probable that (14.6) will 
dominate ( 14.2): normal patterns will be violated before the complete 
holding of a particular claim is disposed of. 

We come now to possible objective functions. From the point of view of 
borrowers we should like to minimise the cost of the elements in the matrix 
since this would minimise the total cost of all borrowing. If we assume, for 
simplicity, that a certain return, rh say, is received per unit of claim k inde- 
pendently of the borrowing and lending sectors, then we could denote by s ,~ , , ,  

the return received by sector h from sector g in respect of the sale (or issue) 
of a unit of claim k by sector g to sector h. Then 

SUIII.  = Y h  C v l ~ h  (1  4.7) 

and from the borrowers' point of view we should want to have 

(1 11 k 

Correspondingly, from the lenders' point of view, we should want to have 

C x C, SOIL/, = Inax (1  4.9) 
f, 11 I, 

For a fixed vector { r , ) ,  the solution of (1 4.8) and (14.9) subject to (14.1) 
through (14.6) would represent the position if (i) borrowers and (ii) lenders 
were completely dominant in the market. A linear combination of these solu- 
tions with positive weights would represent an intermediate position in which 
neither borrowers as a whole nor lenders as a whole had their way completely. 

Finally, we might seek a vector, { r ? )  say, such that, if it were in force, 
the solutions of (14.8) and (14.9), subject to the constraints, would coincide. 
This would imply a set of rates of return on different claims at which the 
interests of borrowers and lenders would be the same. 

For the present, I shall not try to go further with this type of model; per- 
haps I have said enough to show the kind of thing that is involved if we want 
to get away from the rigidities of the models described in the preceding sections. 

A matter of great importance to users, which is being considered in connection 
with the revision of the SNA but on which recommendations have not yet been 
formulated, is the provision of demographic information which can be properly 
compared with the information in the social accounts. Not only the population 
itself and the labour force but the distribution of these totals over households, 



occupations and industries have often to be related to accounting data and it 
is very difficult to do this satisfactorily if the two types of information come 
from more or less unrelated publications. 

As 1 have shown in greater detail in [12], the organisation of demographic 
information, which usually involves combining data from a wide range of 
sources, can be greatly helped by the application of accounting ideas. In 
accounting for people, as in accounting for money, it is useful to have a frame- 
work that provides a place for all the information needed and imposes as many 
arithmetical checks as possible. One way to do this is to trace the population 
in different age groups and activities from one year to the next. Thus if we start 
with those born in a particular year, some will die in the year and the re- 
mainder will go on to be one year olds in the following year. If we consider 
the one year olds, some, again, will die and the remainder will go on to be two 
year olds in the following year. Whereas the one year olds were all at home, 
some of the two year olds go to nursery school. We now have to follow the 
future course of two streams: the children based on the home and the children 
based on the nursery school. At age three, those in school will tend to stay 
there and their numbers will be increased by children going to school for the 
first time at age three. When the age of compulsory attendance at school is 
reached we shall find virtually the whole population of that age at one or other 
type of school and we can trace their flow through the school system. As they 
advance in their educational career, we can further subdivide them into arts 
and science streams, trace them through various stages of further education 
and, from the age at which education ceases to be compulsory, trace them 
into various types of employment. Eventually we shall trace them back into 
the home on retirement and at all ages they may go temporarily or perma- 
nently, into some form of institution: asylums, prisons, homes for old people 
and the like. At any age and in any activity the numbers may be increased by 
immigration or diminished by emigration. 

In this outline, I may have given the impression that we are tracing a 
particular vintage of births through its life cycle. We could, of course, do this 
but for many purposes it is more useful to concentrate on a particular year and 
measure the flows into the various categories at the beginning of the year and 
the corresponding outward flows at the end of the year. If we consider three 
adjacent years we can represent the accounting structure as follows. 



In this table the suffixes 0, 1, 2 relate to three successive years. The first 
row and column pair with the row vectors h', in the row and the column vec- 
tors d,, in the column represents the world outside the society we are con- 
sidering and is the source of births and immigrants and the destination of 
deaths and emigrants. It is not strictly an account: in general, it does not 
balance for limited periods but only asymptotically as the time period is 
increased indefinitely. 

The inflow into a year, say year 1, is made up to two parts: births and 
immigration, which appear in b', and the carry in from the preceding year which 
appears in the submatrix P,,, . Similarly the outflow is made up of two parts: 
deaths and emigration which appear in (1, and the carry out into the following 
year which appears in the submatrix PI,. Since inflow into each category is 
equal to outflow in each category, we have 

n, = 6, + P',,, i 

In this method of accounting, we consider only flows over year ends. Since we 
are interested in other categories as well as age, we might wish to represent 
a change of category within the year. This can be done by introducing a sub- 
matrix, P I ,  say, at the intersection of the rows and columns for period I.  With 
this addition ( 1  5. I) becomes 

Comparing (15.1) and (15.2), we must recognise that while i'n, and i'd, are 
the same in the two representations, their elements are, in general, different. 

This method of setting out demographic data makes it possible to connect 
future states of the system with its present state. The entries in r o w j  of any 
P-matrix say show the distribution by category at the outset of year 
8+ 1 of individuals who were in category j at the end of year 8.  As a first 
approximation, it would seem reasonable to assume that these distributions 
remain constant over time. Accordingly, let us put 

for all values of 8. The elements of C '  are non-negative constants and the row 
sums of C '  are less than one, since in each year there are some deaths in each 
category. 

From ( 1  5.3) and the first row of (15. I )  we can write 

or, in general, using an operator rather than a suffix notation, 



where Ehppl ied  to a variable transforms that variable into its value H years 
later. If we multiply (15.5) by E, substitute for E n  in the new equation from 
(15.5) and repeat this operation T- 1 times, we obtain 

which expresses the numbers in the various categories T periods hence in 
terms of the present number and future births and immigration up to and 
including those that take place in period T. In view of the properties of C (which 
are those normally associated with an input-output coefficient matrix) it 
follows that CT approaches zero as r increases. Eventually, the initial condi- 
tions, n, become irrelevant and everything depends on births and immigration, 
E% for H=T, T-  1 , .  . . . 

In practice, we are likely to find that the elements of C change through 
time; indeed, if they do not change naturally, we may be interested in dis- 
covering how to change them so as to bring about, let us say, a more highly 
educated population 1101. In any case, if we can form an opinion of how the 
elements of C are likely to change, we can substitute EHC for C at time H and 
go through the steps described above to connect (15.5) and (15.6). In this case 
(15.6) is replaced by 

where H denotes the operation of forming a product over the range indicated. 
If (15.1) is replaced by (15.2) then (15.5) is replaced by 

= A ( E h  + C n )  (1  5.8) 

where 

and 

With this change, (15.6) is replaced by 

and the expression corresponding to ( 1  5.7) can easily be derived. 
Thus we see that the use of an accounting structure not only helps us in 

the compilation of coherent demographic information but also provides a 
framework within which we can model many aspects of demographic change. 



This completes my account of the revised SNA and the main ideas that it is 
designed to bring together and integrate into a coherent system. It can be seen 
that the revised version goes far beyond the original. It aims at completeness 
but at the same time is flexible and firmly linked to the familiar aggregates of 
national accounting. My treatment of the different topics is based on the 
conceptual framework of the revised system; I have not attempted to describe 
the tables to be extracted from this framework for purposes of international 
reporting, the precise classificatjons to be used or the frequency with which 
reports on different details of the system would be desirable. 

1 have tried to look at the revised system from the point of view of a 
particularly demanding user whose aim is nothing less than a detailed model 
of the economic system in all its aspects. I have not discussed the relation- 
ships that might be used in the more familiar parts of the model: consumptions 
functions, input-output relationships and so on. But I have examined some of 
the possibilities in attempting to model the financial aspect of the economic 
process and I have tried to reflect the growing view, frequently expressed by 
the architects of the revised SNA, that economic analysis requires in many 
cases demographic and social analysis as well. It can fairly be claimed, I 
think, that in the revision of the SNA the views of consumers as well as of 
producers are adequately represented. 
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Apr2s une hr2ve introduction, la promi2re partie de cette Ctude (section;\ 3-9) 
rCsume les revisions proposCe.5 au Systdme de Cornp te~  Nationarlx (J C N )  de,c 
Nations U n i e ~  qui sont maintenant en discussion. Ces  propositions f u r ~ n t  
ktudikes par un groupe d'experts a la jin de 1964 et  accepttes en 1965 par la 
Commission Statistique des Nations Unies comme base pour les futurs 
truvaux concernant I'extension et la revision du S C N .  Le biit de cette revision 
est de fournir un  systPme compl2tement inte'gre' de cwmptes et hiluns duns 
lesqilels les .flux rhels r t  monhtairrs, uinsi que les biluns sec toriels sont in- 
corpore's duns un t udre cornptable gPne'ralisP. Tundis quc les crspccts rPels 
dc l'iconomic ont Ptk ~ t u d i k s  unu1ytiqueme11t duns dc  nonzbrcmx ptrys (flux 
rkc~ls, anulyse do lu demande, etc.) 1'~xpe'ric~nc.c. disponible est h e t r ~ ~ o u p  
moindre concernant I P S  aspects jifinanciers dr  I'kconomic) cxcc~ptk pour Ies 
travaux e'conorne'triques Jur les e'purgnes qui ont r q u  un  de'veloppetnent sub- 
stuntiel. DPs lors, la second partie du papier (sections 10-14) discrcte la con- 
struction de m o d 2 l e ~  financiers pour lesquels un  nombre des possibilitPs sont 
explore'es. Lu dernier sujet discutP (section 15) est la comptabilite' dPmo- 
gruphique, c'est-a-dire, un  cadre pour l'enregistrenwnt et l'analyse &s fl14x 
et stocks humuins plutBt qu'dconomiques. Le dCvcloppetnent d 'un tel syst2me 
trouve son origine duns /'accent p1ac.P par le groupe d'experts sur l'inte'gration 
de I'information de'mogruphique et Pconomique. 




