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PREFACE 

This publication is a comprehensive technical report 
on . the _progress thus far a~tained m the design and 
delineation of a system of socia.1 and demographic 
statistics. It is issued on the recommendation of the 
Statistical Commission at its seventeenth session.1 The 
Commission considered that the publication would be 
a valuable source of information on the results of the 
wo~k _to date on a syst~ of social and demographic 
statistics and would provide a useful basis for carrying 
this work forward. There are many demands for such 
easily accessible information. The cesults of the work 
on a system are scattered through a number of docu­
ments, copies of most of which are no longer avaµable. 

This . document consists of three parts. Part One 
deals with the system as a whole--,its objectives, scope, 
design and organization, social accounting and analytical 
techniques, and sources of basic data. Part Two concerns 
the. individual sequences and subsystems of the system­
their purposes and definition, basic series and classifica­
tions, and social indicators. Part Three consists of 
examples of the use of the data and social accounting 
and analytical techniques of the system. This report 
reflects the comments of the Expert Group on a System 
of Social and Demographic Statistics at its second ses­
sion (ST/STAT.69), on a preliminary version and the 
results of further work on the system, in particular part 
three of the document, during the remainder of 1973. 

Since the end of 1973, concerted work bas been 
conducted on the social indicators of a system of social 

1 Official Records of the Economic and Social Council, Fifty­
fourth Session, Supplement No. 2, para. 117 (ii). 

iii 

and demographic ,statistics. As a result, the series of 
social indicators presented in the tables of part Two of 
this report have been clarified, modified and extended 
in a number of instances. The new proposed series of 
social indicators are set out and discussed in the doou­
~ent "System of social and demographic statis­
tics (SSDS), draft guidelines on social indicators" 
(at this juncture, ST/ESA/STAT.76 United Nations 
N Y ' ' ' ew ork, 1975, mimeo.). 

This publication was prepared by Professor Richard 
Stone as consultant to the United Nations. While the 
· proposed system of social and demographic statistics 
reflects the comments of the Statistical Commissiono of 
the regional conferences of statisticians and of national 
statistical authorities on the work of delineating the 
system during the last four years, it has not yet been 
adopted as a set of international guidelines by the 
Commission or .any of the regional conferences. This 
document should none the less be· of interest and value 
to national statistioal authorities in their efforts to 
organize, improve and expand social, manpower and 
demographic statistics. As the United Nations Expert 
Group emphasized at its second session, · national 
experiments on the usefulness and feasibility of the pro­
posals made in this document would also be a major 
I?ractical step in developing suitable international guide­
lines on a system of social and demographic statistics. 
The Statistical Office of the United Nations will very 
much appreciate receiving information on any efforts 
to apply the proposed system, in part or in whole, and 
comments on this document. ~ 
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Part One. The System as a Whole 



I. INTRODUCTION 

. A. Some ·general questions 

1.1. · For some years the Statiistical Office of the United 
Nations (UNSO) has been elaborating, with the help of 
the specialized agencies and regional statistical con­
ferences of the Organization and of ithe statistical 
offices of Member Countries, a System of Social and 
Demographic Statistics (SSDS). The final stage of this 
endeavour has not yet been reached and in what follows 
the system is presented as it stood ait the end of 1973. 
This report is thus a statement of progress, designed 
to indicate the nature of the new proposals before 
they reach a finail form and to provide an opportunity 
for comment and criticism by a wider circle than the 
national and international statistical agencies that are 
participating in their development. · 

1.2. Before we come to the report itself or even 
to a brief recital of the steps that have led up to its 
present stage. there are a number of general issues 
which constantly arise m di:scussion and oall for some 
statement at the outset. 

1.3. Social and demographic statistics have been 
collected, in varying degrees of detail, aill over the 
world for a long time; what then is meant by a system 
in this context and what is its g,cope and coverage? 
Having answered this question, how do we set about 
designing such a system, what types of information 
should it contain and what kinds of connexion should 
be provided for; wba,t sihould we do, in other words, 
that we are not doing at present? What institutions or 
individuals is the system intended to serve and in what 
ways is it intended to serve ithem? And what is the 
time span envisaged for the completion of the system? 
Let us look at these different questions in tum. 

1. WHAT IS A SYSTEM? 

1.4. According to Webster's dictionary the most 
general meaning of the word "system" is: an aggrega­
tion or assemblage of objects united by some form of 
regular interaction or interdependence; a natural com­
bination, or organiiJation of part to part,, conceived 
as formed by a process of growth or as due to the 
nature of the objects connected; an organic whole. The 
essence of this definition lies in ,the idea of connect­
edness. Applied to social and demographic statistics 
this idea bas a number of aspects relating in part to 
the question of what are to be connected and in part 
to the kind of connexions that are needed. 

1.5. In the first place, a sod-al system is complex 
. and so it is convenient to divide it into parts. This 
subdivision is usually reflected in the collection and 
presentation of social and demographic statistics where 
we find separate bodies of educational statistics, labour 
statistics, health statis,tics and so on. But these separate 
collections of data do not form a system because insuf­
ficient provision is made fur various kinds of con­
nexion within ,the different parts and very little is 
made for any connexions between them. 
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1.6. In the second place, a social system and its 
parts require for their description inform,ation of a 
number of different kinds: individuals and their group­
ing into families, households, schools. workplaces and 
so on; economic transactions and stocks, expressible in 
ourrent or constant prices or in physical units; time, 
whiob may or may not be at the disposal of the in­
dividual; and location, which oan be thought of either 
in terms of regions or in terms of areas of different 
population density. For a systematic treatment -it is 
usually necessary to make connexions both within and 
between types of information. For instance, it is not 
only necessary to connect the flows of students through 
the branches of an educational system with the stocks 
of students in these branches at different dates but it 
is also necessary to connect these human numbers with 
the economic costs to which their education gives 
rise. · · 

1. 7. In the third place, connexions are not all of 
the same kind. For instance. in many cases we need 
integrated stock-flow data which. show us exactly how 
the stocks at the beginning and end of an interval are 
connected by the flows that take place during the 
interval; but in· other cases it may · be sufficient to 
compare two or more variables classified in the same 
way. 

1.8. Finally, the connexions that have just been 
mentioned are of a comparatively simple kind. They 
depend on the use of common ooncepts, definitions and 
classifications and can be real,ized by organinng the 
data · in the form of suitable tabulations. In so far as 
any constraints have· to be satisfied by the entries in 
the tables, these are all imposed by identities:· com­
ponents must add to totals; acoounts must balance; 
prices and quantities must multiply _ out to values. 
Identities are true by definition and if they do not bold 
in any partfoular case this on!y shows that the data 
are in some way inaccurate and inconsistent. But there 
are other relationships which are based on assumptions 
about the way the world works. Suoh relationshi]?S need 
to be tested and theii' parameters need to be estunated. 
Since the data in the system must be useable for a 
variety of analytical purposes as well as for straight­
forward description, it is necessary that they should 
be of such a kind and so organized that they are 
capable of meeting the requirements of at least the 
main types of model which are generally considered 
useful in the different fields of interest. 

2. THE SSDS AND THE REPORT . 

1.9. In the light of the foregoing it can be said 
that the purpose of the SSDS is to show .. what data 
are desirable on human beings, both individually and 
in groups, and on . the institutions with which they 
are connected and how these data should be organized 
in order to proviide an information system which will 
be useful for description, analysis and policy making 
in the different fields of social life. In saying . this it 
must be recognized that different bodies of data are 



usually collected by different agencies at different times 
and using different metlhods. 

1.1_0. The purpose of~ report, then, is: first, to 
d~scnbe ~uch a ~ystem, its scope and coverage, the 
kinds of mformation to be incorporated and the con­
nexions to be made; and, second, to relate these 
proposals_ to sou~ of data,, aotual or potentiail, and 
to analytical techmques and policy needs. 

3. SCOPE AND COVERAGE 

1.11. In principle, the system should cover all 
as~cts of sooiail life ~d, in palticlJllar, itlhose which, 
bemg a matter of social concern call for policies to 
!>ring ab?u~ remediail ~ction. A list'of topics is discussed 
m a erelinun~ way m the next chapter; and part Two 
of th1s report 1s devoted to the topics which are dealt 
with in some detail. · 

1.12. As bas been said, this is a progress report 
not a fi_nal stat:ment. There is. probably general agre~ 
ment with the view that the topics dealt with in part Two 
should be incorporated m any S5DS. It can be argued, 
h?wever,, that there are a number of topics which 
eith:r do not appear or appear only in a limited and 
partial way. Many of these were in fact discussed in 
the course of preparing this report and for one reason 
or another were left aside at this stage of the develop­
ment of the system. Let us look at rome examples. 

1.13. lnformatlion about tihe environmeDlt is of 
obvious imp<>rtance in C0!171ection ~th the subject 
matter. of this report. PoNution of the a.tr sea and land · 
and the disturbance of ecological balan~s are highly 
relevant to health, to feeding iand otherwise providing 
for the .':'orld's rapJd_Jy growing population, ·· to the 
ac.ceptab1lity of poli01es of unconstrained economic 
gro~ and to the choice of the techniques of pro­
duction. Here, however, no attempt is made to deal 
fy:lly wi!h the subject ~ough on.e aspect of it is men­
tioned m connexion with housmg and with the use 
of leisure. This aspect is confined to land use and 
transport networks, both of which affect the character 
of neighbourhoods and are releviant to questions of 
town expansion and the availability and accessibility of 
open-afr fucilities for recreation. 

1.14. This limited treatment of the environment is 
deliberate and is due to the fact that the Statistical 
Offi_?e of the United Nations is undertaking as a separate 
proJect the development of a system of environmental 
statistics (SES). It might be argued that it would have 
been useful to say something about the links that ought 
to exist between the SSDS and the SES. This b,as not 
been done because the SES has not yet been formulated 
so that any discussion of linklS OOU!ld not be at all 
precise. The general issues are well descn'bed in the 
immense li~rature whioh p.as grow!1 up on the subject 
of t!he environment, for msmnce m the wide-ranging 
survey by Ehrlich and Ehrli.ch ( 61) •1 Where a relevant 
system already exists, such as the System of National 
Accounts (SNA), the necessary links are dealt with in 
considerable detail. 

1.15. Apart from the omission of many aspects 
?f the environment, the topics discussed in part Two 
mclude all the areas of fundamental social concern 
set out in OECD (156) and formulated tin the course 
of that Organisation's work on social indicators and 

1 Numbers within parentheses refer to the numbered entries 
~ ~e list of references contained in the annex to this pub­
lication. 
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the quality of life. ill we look closely at these areas, 
we find that in several cases a component is included 
tlhat ~as no counterpart dn this report: satisfaction from 
learnmg or from work and confidence in the administra­
tion of justice. To these feelings and attitudes otlhers 
could be added: for insmnce feelings about privacy. 
It may be desirable to give more consideration to 
such elements in the future. 

1.16. A thir:d important topic which is not touched 
on here is po1itics. The reason is that this complex 
subject cannot easily be laid out in terms of statistics 
and quantitative analysis. It is true that much relevant 
~ork, especially in th~ field of conflict, bas appeared 
m the last two generations, for instance: Lotka (130) 
and Volterra, (272, 273) in biology; Neumann and 
Morgenstern (147) in economics; and Richardson 
(177~ 178) in foreign politics and the phenomenon of 
arms races. Many other examples could be given and 
~ rece~t accou:1t a! the position,, with a number of 
illustrative studies, 1s · set out in Alker Deutsch and 
Stoetzel (6). lit seems reasonable to suppose that the 
next two decades will see considerable advances in the 
application of quantitative methods to political prob-
lelillS. , 

4. TYPES OF INFORMATION 

1.17. The main types of information with which 
this report is concerned were mentioned in para­
graph 1.6 a:bove. 

1.18. Information on stocks ,and flows of mviduia1s 
and ~oups of individuals are organized in a standard 
matrix form which enables the state of an individual 
or grourp at .a particclar time ( a stook concept) to be 
connected with changes of state ( a flow concept). The 
same standard form can be appliied in any field for 
whioh we requfre consistent infonnation on the changing 
distribution of human numbers over states and by 
s~dard methods, projections can be made of the future 
dis,trihuitions that would arise on various assumptions. 
This kind of information is needed in analysing changing 
conditions and in planning social services such as 
education or health. · 

1.19. Economic information is needed in two main 
areas: the provision of sooiial services and the distribu­
tion of their benefits. Information on inputs and their 
cos~ is orgamzed . in a standard aocounting form 
obtamed by extendmg the relevant categories of the 
SNA as set out by the UNSO (255). Information on 
the distribution of benefits is organized on the lines 
suggested by the UNSO (260). Data on inputs and 
costs are needed in connection with the development 
and finance of the social services; and data on the 
distribution of benefits are needed in connection with · 
J'<?li.cies to red~ce inequalities and to relieve poverty . 
ansmg from vanous causes. · 

1.20. For many purposes sufficient can be learnt 
about the activities in which individuals are engaged 
by classifying them by their main activity. But there 
i~ a limit to this since people devote on~y a compara­
ti'Vely small part of their time to their main activity 
and the other activities in which they engage are only 
partially under their control. For mstance hours of 
work have tended to faill in recent decades but this 
does not imply more leisure because the reduction in 
working nrne may be offset by an increase in the time 
taken ~ trave~g be!Ween home and . workplace. 
lnfo!Jllat1on on tlus subJect can be organized in terms 
of time accounts which. show in detail how the time 



availiable in the day, the week or some longer period 
is used. Most of the systematic work in this area takes 
the form of daily accounts usually referred to as time 
budgets. Data on the allocation of time are needed to 
appreciate: the immense amount of economic activity 
that goes on in households, though it is not recorded 
m the national accounts, and the gradual mechanization 
of this activity; the extent to whicli shorter hours of 
work and labour saving devices in the home are in fact 
aooompanied by greater leisure for family members; 
th~ays in which leisure is used and the demand for 
goods and services that these uses imply; and much 
else besides. 

1.21. Re~on,aI information is sometimes regarded 
as a fourth type of information and there is no doubt 
that special problems arise, whicli are not encountered 
at the national level, iif records are to be kept for small 
areas. At the s-ame time much useful regional informa­
tion oan be obtained simply by subdividing national 
totals. Although use is made of regional classifications, 
the detailed discussion of regional problems is here 
deferred, as in ithe oase of the SNA, for later con­
sideration. 

5. CoNNEXIONS 

1.22. The various kinds of information in the dif­
ferent . parts of the system . need to be connected in 
many ways. 

1.23. The division of the system into sequences and 
subsystems, as in part Two of this report, is undertaken 
for practical reasons. Whatever · set of elements we 
consider, we should expect to find some degree of 
connectedness; but we can also find subsets whose 
elements are more closely connected with one another 
than they are with other elements in the whole set 
If we oan identify subsets and if, like the educational 
system or the health system, they follow in the main 
broadly separate institutional lines, we are in a relatively 
favourable position s-ince many of the uses of the system 

· as a whole can be met from data restricted to individual 
subsystems. As a consequence, we can begin by treat­
ing the subsystems separately and then go on to con­
sider where they need to be linked and how these 
connexions should be made. Conceptually, the links 
between subsystems are no different from the links 
within subsystems; but, in practice, the former are 
lrikely to prove the more difficult because they are 
potentially very numerous and the critical ones are not 
easy to discern in the absence of research which in 
many cases has not been undertaken. 

1.24. Connexions require, in the first place, that 
the relevant data are collected with the help of uniform 
definitlons and common cliassifications. For instance, if 
we want to see bow stocks at two successive dates are 
modified by the flows in the interva[ between them, 
we must collect information on flows since these, being 

. · the elements of a matrix, cannot in general be inferred 
from the two marginal vectors in which the informa­
tion on stocks can be arranged. Further, we must 
ensure that the definition of age, essentially year of 
birth, is used in collecting flow information as well as 
in collecting stock inform.ati<;m. If we wish to connect 
demographic and economk information we must ensure 
that the two kinds of inf011I1ation are classified con­
sistently. 

1.25. A second requirement, whioh aillows more 
complicated connexions to be made, is that individuals 
can be cross-classified by a number of present character-

s 

is~cs. Jt _shou14 be oomp8:fatively e3:1y to ~ge for 
this within a smgle statistJ.Cal oollection: for instance, 
it is not difficult to classify school children by age, 
region and level of education. It is mu.oh more dif­
ficult to do this generally siince what is implied is 
either an extended collection or the practioality of 
record linkage. The problem becomes still more dif­
ficult iif the characteristics come from different parts 
of the whole system. For instance, it may be quite! 
easy to expand the educatioool characteristics recorded 
in • a census of sohools but virtually impossible to 
introduce into such a census' ohamcteristics relating to 
social class, family inoome or health. 

1.26. In still more oompHcated cases it is necessary 
to be able to croos-olassify individuals by past as well 
as present characteristics. This requires longittudinal 
data, that is records whdch trace through time the 
changing states of a given set of individuals. 

6. THE a priori AND THE EMPIRICAL 
IN SYSTEM-BUILDING 

1.27. It is not a simple matter to organize the 
mass of material tihat has been described into a 
coherent and relevant system. Two approaches to 
system-building, the a priori and the empirical, have 
been exp[ored at the meetings which have led u,p to 
the present report. Aooording to the first approach, 
one should try at the outset to get the ultimate form 
of the system into as clear a focus as possible and 
only then consider tihe various compromises and limita­
tions imposed for the time being by our lack of know­
ledge and understanding. According to the second 
approach, one should build oo,t from the knowledge 
and understanding one has, looking, to be sure, as 
far forward as one can but not expecting to see at all 
clearly more than one or two moves ahead. Evidenllly, 
there is something to be said for eaoh of these 
approaches. The first helps us to avoid an unduly 
restrictive formulation in tihe early stages which will 
hamper later developments; the second helps us by 
enabling us to test our proposals at each stage thus 
allowing experience to come to the help of imagination 
and intuition. In doing anything new it is necessary in 
some measure to part company with convention and 
tradition, to_ find a new paradigm; but the ultimate 
implications of this are usuially diffioul:t to foresee. 

1.28. The two approaches correspond to two dif­
ferent attitudes or mind and, as a consequence, often 
appear to be competitive. In reality they are com­
plementary. The . choice of where to begin matters 
little in comparison with the realization that, whatever 
the starting point, it is necessary to pass back and forth 
constantly betwe.en the two approaches: what exists is 
too constricting; what might exist is not constricting 
enough. 

7. USES AND USERS OF THE SYSTEM 

1.29. The organized collection of data disoussed 
in this report has innumerable uses and it would not 
be helpful to try to list them in de-tail. Broadly 
speaking, the system is intended to help in improving 
our knowledge of social systems and in working out 
better social policies. The first kind of use envisaged, 
therefore, is in connexion with policy formation which 
should be based on the best knowledge available though 
it is often nece!',sary to talce aotion on the basis . of 
incomplete knowledge with respect to processes that 
are not well understood. The second kind of use en-



~aged is in comiexfon. with the research needed to 
enfarge our understanding of social processes thus 

· providing a firmer basis for social policies. 

1.30. In addition to these substantive uses there 
are also instrumental uses oonnected with the oollection 
and processing of numerical data. Lists of desirable 
items of data are useful in reviewing existing arrange­
ments for collecting statistics and in deciding priorities 
when these arrangements are to be extended. These lists 
ooupled with a discussion of desirable connexions 
within the system as a whole are useful in deciding on 
the best methods ~f oollecting, storing and retrieving 
data. 

8. DIFFERENCES IN CIRCUMSTANCES.AND IN PRIORITIES 

1.31. The social problems faced in different coun­
tries vary widely and so, accordingly, do the priorities 
attached to different issues. A sy&tem which is de­
veloped internationally should cover, as far as possible, 
problem areas that are recognized anywhere and not 
restrict itself to problem · areas that are recognized 
everywhere. Thus it is inevitable that topics . covered 
in the report will not be of uniform interest in all 
countries. For instance, in the world at large, illiteracy 
is generally regarded as a· serious problem but there 
are many countries which do not suffer very greatly 
from it; or, again, in many parts of the world regional 
tlifferenoes give rise to problems but in other parts they 
do not.· As a cansequence. some countries would like 
to see more said about illiteracy or regionalism while 
others would like to see less. There is no · means of 
meeting these divergent views; instead, it has to be 
accepted that any aspect of soci-al life amenable to 
statisdcal treatment in which there is fairly generttl 
interest ought to be included· in the system. 

9. GUIDELINES AND FLEXIBILITY 

1.32. In view of what has been said it is clear that 
an important aim of this report is to provide guide­
lines based on the experience of many parts of the 
world, which will be hel:pfy! to countri~ engaged iri 
developing and systematizing their own social and 
demographic statistics. Questions of comprehensiveness, 
uniformity and reporting come at a later stage. If . we 
look at the existing international statistical publications 
we can see that there is already a large amount of 
material that can be oo11ated and compared. It is to be 
hoped that the work embodied in thris report wil serve 
to increase the range and improve the accuracy and 
comparability of this · material; but the main purpose 
of this endeavour is to contribute to a better under­
standing of social problems and of· the means by 
which they can be resolved. 

10. 'fHE TIME SPAN FOR COMPLETION 

. 1.33. This. report marks the completion of a very 
early stage in what, if the experience with the system 
of national accounts is any guide, is likely to prove 
a long journey. This view is widely held by those who 
have commented on earlier drafts and papers to the 
Statistical Office of the United Nations. For one thing, 
the scope of the present system is very wide,, even in 
comparison with the system of national accounts which 
has taken ovei: twenty years to reach its present stage. 
Added to this, much of the information discussed in 
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this report requires modifications in the existing methods 
of collection and processing and the development· of 
new methods. It is not to be expected that so many 
~h!l1;1ges can be introduced ~ a very s~ort time span. 

B. · Antecedent discussions 

1.34. The original version of this report was en­
titled "An Integrated System of Demographic, Man­
power and Social Statistics and its Links with the System 
of National Economic Accounts" (256). The system 
there formulated dealt with the recording of human 
stocks and flows, the accounting for a range of activities, 
such as educational and health services, the accounting 
for the benefits, in cash and kind,, · arising from or 
received in connection with such services and the links 
that ought to be made within and between these dif­
ferent compartments. A standard framework was pro­
vided within which human stocks and flows could be 
recorded; and this part of the system was developed 
in terms of a number of sequences, relating to such 
aspects of hum:m existence as education, employment 
and health. Eaoh sequence WM defined, the classifioa­
tions needed to describe · it were enumerated, and 
methods of analysis suited to information drawn up 
on these lines were set out. The economic accounts of 
education, health and the like were conceived of as an 
extension and e1aboradon of the accounts set up in 
the United Nations SNA (255). And the accounts 
relating to benefits followed the general lines proposed 
by the United Nations Statistical Office (260). 

1.35. The original report was disoussed· in July 
1970 by an expert group assembled in Geneva (257), 
i;t,nd numerous extensions and improvements were sug­
gested. The programme of work recommended at that 
meeting was largely adopted. by the Statistioal Com­
mission at its sixteenth session held in .October 1970 
(248). In April 1971 a joint meeting was held by the 
Economic Commission , for Europe and the World 
Health-Organization on health and medical care in rela­
tion to the system (243, 244). Early in 1971 a report 
entitled "A · System of Demographic, Manpower and 
Social Statistics: Series, Oassificatious and Social Indi­
cators" (259) was prepared by the Statistical Office 
of the United Nations. Apart from extending the original 
report by including, for instance, chapters on housing 
and leisure, this document, as its title implies, contains 
tables of recommended series, classifications and social 
indicators for most pa,rts of the system. It was discussed 
by a working group of the Conference of European 
Statisticians in May 1971 (241); and it, together with 
the original report, was discussed at a seminar of the 
Conference of Asian Statisticians in September-October 
1971- (240), and by the Conference of African Statis­
ticians in October 1971 (239). Early in 1972 a new 
version of-the report (261) was prepared. This report 
was discussed by a working group of the Conference 
of European Statisticians in May 1972 (242). The 
subject . again came before the Statistical Commission 
at their meeting in November 1972 (249), and was 
discussed by a workfag group of the Economic Com­
mission for Latin America in December 1972 (245). 
A further version of the report (262) was prepared in 
the winter of 1972-73. This new version was discussed 
at the second meeting of the Expert Group assem­
bled in New York in April 1973 (263). The present 
report is an elaborated version of this, revised in the 
light of the comments made by the Expert Group. 
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II.·· SCOPE AND COVERAGE 

A. Introduction 

2.1. In this chapter a general account will be. given 
of statistical information that would be useful m the 
study of social conditions and social change in their 
many aspeots. The basic facts to which everything else 
is retated are the size, composition and change of 
human populations. One can start by imagining a. com­
munity of a certain s,ize living in an uncontammated 
environment. Most of the members of this community 
between certain ages devote a part of their time to the 
production of goods. In doing this they are likely at 
the same time to produce evils, such as a dirty atmos­
phere. In this simple example, people start with leisure 
and clean air and give up a part of these .in order to 
obtain food, clothing and so on. The economic problem 
of this community is to get the amount of leisure, the 
cleanliness of the atmosphere and the quantities pro­
duced of food,. clothlng etc. into some desirable· relation­
ship with one another. 

2.2. But this is only the beginning. Improvements 
in techniques may enable a given area to support a 
larger population and so the· community may grow 
and at the same time become more densely packed. 
Advances in medical knowledge may increase the 
expectation of life and change the age composition of 
the popufatiori. The growth of education may remove 
considerable numbers of people from the labour force. 
The institutional arrangements of production· · and the 
hazards of life may lead to a highly unequal distribu­
tion of income so that poverty, while no longer the 
general condition, continues to exist in an otherwise 
plentiful world. In an attempt to deal with this problem 
a variety of welfare services may be introduced. Dif­
ferences in personal and family circumstances may add 
social to economic inequality. To varying degrees at 
different times and . in different places, oppression, 
discrimination and crime are. '8111. to be found. -
-. 2.3. This list is only illustrative; let us now -run 
through the different topics in a preliminary way and 
outline the statistical requirements to whlcb they give ~- . . . . . 

· . 2.4. We shall begin with the size, growth and in­
creasing ' density of the world's population which, 
together with the general striving for dsing consumption 
levels, call for ever-rising levels of production and make 
increasing demands on the natural environment in terms 
of space, other natural resources and the absorption of 
pollution. ·Matters relating to population form an 
integral part of this system whereas the level of con­
sumption (as opposed to its distribution) forms part 
of the System of National Accounts and questions of 
the environment form• part of the as yet unformulated 
system of envkonmental statistics. 
· 2.5. ·Most individuals live not on their. own but in 
fumilies and· however they. arrange themselves they give 
rise to households. Families differ in size, composition, 
ethnic origin,, religion and so · on, and many of these 
olassifioations apply to households too. They are also 
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distinguished by belonging to different social classes, 
and social arrangements may be sooh that they result 
in a high degree of social stratification or permit a high 
degree of social mobility. Families are further distin­
guished by differences of income and. wealth .. A know­
ledge of these characteristics is essential in the formula­
tion of social poH.oies with respect to poverty, equality 
and mobility. · 

2.6. There are many . influences that affect the 
conditions of life of families and their members. One 
of the most important is housing, including not only 
the physical characteristics of dwelling units but also 
the neighbourhoods in which they are located and the 
accessibility of amenities. such as open spaces. Other, 
quite different, influences are:. the changing pattern of 
the demands on time which may increase or diminish 
the amount of free time at the disposal of family mem­
bers; the uses to which this free time is. put; and the 
facilities and expenditures needed for its•· enjoyment. 
Yet another, quite different, - influence is the avail­
ability of social security and welfare services which 
can alleviate various forms of human misfortune. 

2.7. At the same time that individuals moye through 
a succession of family groupings, associated with dif­
ferent housing conditions, enjoying more or less leisure 
and provided with a variety of services ministering to 
human welfare, they are also involved in other en­
deavours and other situations. In the early stages of life 
they are being educated; at a later stage they are en­
gaged in economic activity; at all stages, their health 
may be a matter of concern to ~em and their delin­
quency may be a matter of concern to others. The 
information needed in respect· of these four aspects of 
life are considered in the final sections of this chapter. 

B. The size and growth of the world's population 

2.8. According to UNSO (251, 1970 edition) 
the world's population in 1970 ·was about 3.,600 
million, of which nearly half is accounted for · by the 
populations of China, India, the Union of Soviet So­
cialist Republics and the United States of America. The 
rise each year in the world's ·population is about 70 
million, implying an annual growth rate of 2 per cent. 
High rates, around 3 per cent or more, are found _ in 
Central Africa, Latin America and South Asia; and 
low rates, around 1 per cent or less, are found in North 
America, Europe and Japan. 
_ 2.9; The •United Nations has published (246) . a 
study of . world population prospects . as assessed in 
1963. This indicated that if the contemporary high 
birth rates were to continue and be accompanied by a 
continuing fall in death rates, the world's population 
would reach a figure of over 7,500 million by the end 
of the present century. However, fertility rates· were 
so high in some countries that it was not thought they 
would continue and so,_ on what were considered more 
realistic assumptions, ~ set of low, medium and high 
projections, about 5,400, 6,100 and 7,000 million 
respectively, were made for the y,ear 2000. These fig-



ures, though lower than the first and exhibiting a wide 
range of uncertainty, show formidable increases, rang­
ing from 1,800 to 3,400 million, over the level of 
3,600 million in 1970. 

2.10. The seriousness of the population problem, 
though it varies greatly from one part of the world 
to another, is fairly generally recognized and, in re­
cent years, strenuous efforts to reduce the birth rate 
have been made, with greater or less success, by both 
public and private agencies in many countries. Clearly 
any hopeful future requires, among many other things, 
the solution of this problem. · 

2.11. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) General demographic and vital information on 
such matters as: the size of the population and its 
composition by age and sex; births in relation to the 
age and other chairacteristics of the mother; age and 
sex-specific death rates. Such information is, of course, 
available in many countries but there is considerable 
room for improvement. It provides a basis for the 

· usual type of population projection in which assump­
tions, usually based in one way or another on past 
experience, are made about the future course of fer­
tility and mortality rates. 

( b) Information which would enable fertility and 
mortality to be better understood: that is to say on the 
forces which determine them and on the strength 
these forces are likely to have in the future. These are 
clearly research topics but not much headway can be 
made with them without adequate statistical data. 

( c) Information on the extent and progress of fam­
ily planning schemes and measures for population 
control. 

C. Regional population density and urbanization 

2.12. The number of people per square kilometre 
varies greatly from one country. to another around an 
average for the world as a whole of 27. Among the 
major areas distinguished by. the United Nations, low 
density is found in Oceania, the U.S.S.R., Africa and 
Amenca, with figures of 2, 11, 11 and 12 respectively, 
and high density is found in Asia and Europe, with 
figures of 75 and 94 respectively. In even large, indi­
vidual countries altogether higher densities are found: 
for instance, 280 in Japan and 168 in India, among 
the Asiatic countries; and 324 in England and Wales, 
319 in the Netherlands and 317 in Belgium, among 
the European countries. 

2.13. The crude measure just given does not reflect 
density in the urban sense or indicate the supporting 
power of a territory's land and resources. A somewhat 
different measure is provided by the urban ratio: the 
proportion of the population living in what are deemed 
to be urban areas. This ratio varies over the greater 
part of the range from O to 1 and is highly correlated 
with the GNP per head: r = 0.81 according to Stone 
(202). Urbanization has increased rapidly in recent 
decades. This and the accompanying migration from 
the countryside have taken place in rich and. poor coun­
tries alike. The urban growth rate of the last two dec­
ades must inevitably fall since, if it did not, according 
to the calculations of Davis, referred to in Ehrlich 
and Ehrlich (61). everyone would be a city-dweUer in 
fifty years time and the largest city would contain 1,400 
million inhabitants. 
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2.14. Consideration of this range of problems 
suggests the importance of the following kinds of sta­
tistics: 

(a) Information on the regional distribution of the 
population and on population density. In the past, use­
ful information has been collected on the distribution 
of the population between rural and urban areas, with 
the latter further subdivided by city size. This method 
is becoming more diffioult to apply as towns spread 
out into urban agglomerations and join up to form 
conurbations. In the light of this development, it may 
be desirable to supplement for statistical purposes the 
use of administrative boundaries with a uniform grid 
covering the whole country. The numbers in each 
square of this grid would provide information on popu­
lation density and it would be possible to subdivide the 
squares in regions of high density into smaller squares 
in order to get a more exact description of particular 
neighbourhoods.· It would also be possible to classify 
many other kinds of social and economic information 
in terms of the grid, thus providing a basis for study­
ing the connexions between them. 

· ( b) Information on external and internal migra­
tion, including a record of the numbers who remain 
in the same place. Although most countries have some 
statistics of migration, they are usually incomplete and 
do not make it possible to work out the consequences 
of the continuation of existing patterns of migration 
or to see in any detail how these patterns are changing. 

( c) Information that would throw light on the econ­
omies and diseconomies of city size. At one time thctre 
were almost certainly economic advantages in the 
formation of towns but it is doubtful if the same is true 
of the giant cities of today. The apparent need to pay 
cost-of-living bonuses to workers in metropolitan areas 
suggests that these areas are not economically efficient, 
but arguments based on theii" continued growth can be 
used successfully against arguments based on the 
quality of life. . 

D. High-level consumption and its growth 

2.15. Most people would like to consume more 
than they do; and rising consumption levels are among 
the economic aims of most governments, even if in the 
short run priority is given to building up an industrial 
base by means of capital formation. This aim is under­
standable in countries where a large part of the popu­
lation is badly housed and undernourished. But the 
same aim is pursued in countries where a large part 
of the population bas reached at least a modest degree 
of affluence. It is clear that consumption per bead 
cannot rise indefinitely, indeed that every form ·of 
growth is essentially sigmoid rather than exponential. 
In view of the many pressures on resources and the 
problems (pollution, congestion and so on) to which 
high-level consumption gives rise, it is time to examine 
the effects of different kinds of consumption on the 
community at large. · 

2.16. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) Information on the total consumption of the 
population and its distribution over different groups in 
the population. Consumption in this sense means pri­
vate consumption plus that part of public consumption 
( educational and health services and the like) which 
can be allocated to individuals and households. 



· ( b) Information about waste and about practices 
and attitudes that encourage waste. . 

(c) lnfomnation 'on which a study could be based 
on the good and bad effects, and in particular the 
external effects, of different types of consumption. 

E. Natural resources and the environment 

2.17; Growth in human numbers and in material 
living standards lead to increased production which, 
given the technologies that are nowadays employed, 
result in a rapid depletion of many natural resources 
and to the production of numerous pollutants whi~h 
are not only disagreeable and dangerous but also, lil 
some cases, on a scale which cannot be absorbed and 
dissipated by the natural environment. 

2.18. The resulting situation is sometimes ex­
pressed by saying that the societies in which we live 
can no longer be regarded, as they have been in the 
past, as "frontier" societies. By this is meant that "o':11'" 
society, whoever "we;, may be, has a vast world lymg 
outside its frontier which can supply at approximately 
current prices whatever we demand and cannot supply 
for ourselves; and furthermore, that there is another 
frontier over which we can dump. anything that is dis­
agreeable to us in the confident expectation that we 
shall never be troubled by it again. Nowadays, how­
ever the implicit assumptions of this view are both 
chatienged. The growth of world population and con­
sumption levels and . the depletion of natural resources 
contradict the first; and the inability of the natural 
world to absorb every kind of pollutant poured out on 
the contemporary scale, contradicts the second. We 
have to recognize that the earth, its resources and · its 
capacities are limite~, that we live in a. closed wor!d 
which is daily becommg more cramped, m a spaceship 
as Boulding (34) has called it. The economics of. a 
spaceship are very different from those of a frontier 
society and so are the behaviour patterns permissible 
in the two cases. 

2.19. Consideration of this range of problems sug­
gests the need for several kinds of statistics which will 
not however, be dealt with in this report for the reason 
giv~n · in section A.3 of the preceding chapter. Infor­
mation relating to these problems is clearly relevant 
to the subject matter of this report and just as links are 
here suggested at various points with economic statis­
tics so, in the future, it will be desirable to consider 
links with statistics of the natural environment. 

F. Families and households 

2.20. In the course of their life individuals pass 
through a sequence of groupings most of which can 
be identified as some type of family and all of which 
can be identified as some type of household. Stock 
figures show the distributions of individuals over family 
or household types; and flow figures show in detail 
how these distributions are modified in each interval 
of time by the movement of individuals from one type 
to another. · 

2.21. In addition to classifying individuals by fam­
ily or household type it is also use~l t<;> classify the 
families and households themselves m this way. 

2.22. Consideration of this range of problems sug~ 
gests the importance of the following kinds of statistics: 

· (a) Information on the distribution of individuals 
over different types of family and household and on 
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the flows of individuals between pairs of types. Obvi­
ous classifications for families and households are by 
size and composition, ethnic or national origin, religion 
and locality. For some purposes it is necessary to con­
centrate on households in which, for instance, the head 
is an old-age pensioner or chronically sick, since such 
households are likely to have special problems. 

·(b) Information of a similar kind but relating to the 
families and households themselves rather than to their 
constituent individuals. 

G. Social class, stratification and mobility 

2.23. An important charac~eristic. of individu_als 
and families which was not mentioned m the precedmg 
section is social olass. Although most people are aware 
of ·class distinctions, it is not a simple matter to define 
and measure them. There is fairly general agreement 
that the subject is best approached by separating out 
a number of components or dimensions: family back­
ground, occupational prestige, income and weruth, 
education and so on. · 

2.24 .. Being.dependent on a number o! compone1:1ts 
each of which 1s capable of almost continuous vana­
tion, it might be expected that the different classes 
would merge imperceptibly into neighbouring classes. 
However, to an extent which ,varies from one society to 
another, it is possible to draw demarcation lines through 
this continuum · and so it makes sense, for example, 
to speak of an upper, a middle and a lower class. In­
dividuals may or may not attach importance to the 
characteristics which, in their opinion, separate their 
class from other classes; those they come into contact 
with may or may not accept their own vruuation; and 
independent investigators may or may not be able to 
find objec?ve _confirmation •Of . the class diffe~ences 
that most mdividuals feel. In spite of these considera­
tions some measure of social stratification is generally 
belie;ed to exist and to have a considerable influence 
on the fortunes of individuals. · 

2.25. Societies differ not only in the degree of 
social stratification but also in the possibilities of move­
ment between the strata. Many studies have been made 
of intergenerational mobility based . on. a hierarchi~al 
grouping . of occupations and a companson of the dis­
tribution of the occupational groups of sons for each 
occupational group ; of fathers. These stu~ies sug~~st 
that there is a considerable amount of social mobility 
so that, while the distribution of families over occu- , 
pational groups changes relatively little,· the groups 
are not wholly made up of the same families in suc­
cessive generations. This finding rests on the assump­
tion that the transition proportions connecting the 
statuses of fathers and sons can be interpreted as 
probabilities that is to say they are the same for all 
members of' a group. If this is not true, for instance if 
the transition proportions are significantly different for 
blacks and whites, then these two groups should be 
treated sepMately. If this were done, it might be found 
that mobility was more circumscribed than the original 
study had suggested and that a truer view would 
emerge of mobility and the !limitations to it. Broadly 
similar methods cain be used to study intragenerational 
mobility. · · 

2.26. Consideration of this range of problem~ ~ug­
gests the importance of the following kinds of statistics: 

(a) Information on the different dimensions of social 
class. These measures could be combined into a single 
indicator if this were thought desirable. · 



. (b) Information on the distribution -0f the popula-
tion .over status categories. · · · 

(c) Information on the social status of members 
of the present generation in relation to the status of 
their parents in the preceding generation and perhaps 
in relation to the status of earlier forebears. It may be 
possible to improve on existing methods of defining and 
measuring social status, and attention should be given 
to the extent to which a community is homogeneous in 
the sense that the transition proportions are similar 
for all the groups in it. 

(d) Information on the changing social status of 
members of a given generation. 

H. The distribution of income, consumption 
and wealth · 

2.27. Generally speaking, the distribution of income 
from economic activity is highly skewed to the right 
with the mode considerably below the mean. The in­
comes in this initial distribution can be grouped to give 
a distribution of household incomes which is modified 
by taxes, social service benefits and assistance . to give 
a distribution of final income. The redistributions 
brought about at this stage are usually designed to help 
the poor at the expense of the rich a:nd to· help large 
families at the expense of small ones. As a conse­
quence, the distribution of consumption expenditures, 
though still widely dispersed, has a smaller dispersion 
than the distribution of initial incomes. In countries 
in which private wealth can be freely acquired, the 
distribution of wealth is far more unequal than the 
distribution of income. 

2.28. · Information on these distributions is needed 
for a general study of poverty and in formulating poli­
cies designed to ensure at foast a minimum standard 
of living to various groups in the community which are 
unable to obtain · one unaided. It is also useful for a 
study of changing consumption patterns, a subject 
which links up with what was said about high-level 
consumption in section D above. 

2.29. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) Information on the distribution· of individual 
earnings and incomes from economic activity. 

(b) Information on the distribution of household 
incomes and on the various redistributions resw.ting 
mainly from government policy with respect to taxes 
and benefits. 

(c) Information on the distribution of consumption 
expenditures and on consumption patterns for different 
kinds of household at different levels of income. 

(d) Information on the distribution of personal 
wealth. 

I. Housing conditions and neighbourhoods · 

2.30. The quality of dwellings and the amenities 
they provide are of evident importance, and housing 
services are particularly capital intensive. The inf orma­
tion required relates, in the first place, to the stock 
of dwellings, their quality, the facilities they offer and 
the amenities they provide; and, i,n the second place, to 
their occupancy, that is to say the link between the 
various categories of dwelling and the individuals, 
families and households that live in them. Other ques­
tions relate to the various ways in which the size · and 
quality of the present stock can be changed (new con-

struction, reconditioning, conversion, demolition), the 
form of occupancy ( owner-occupation, ·various forms 
of tenancy) and ownership .(public, private). 
· 2.31. The price of a dwelling depends not only on 

its intrinsic qualities but also on the environmental 
characteristics of the neighbourhood in which it is 
located; indeed, in Wilkinson (281) reasons are given 
for supposing that the two factors may be of approxi­
mately equal importance. In connexion with housing 
it seems desirable, therefore, to provide information on 
neighbourhoods in relation. to such matters as compet­
ing demands for land, access to amenities, effects on 
traffic congestion, the availability of jobs within an 
acceptable journey-to-work area and so on. This aspect 
of the problem links up with the environmental issues 
discussed in section C above. 
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2.32. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

{a) Information on the housing stock, the facilities 
it provides and its changes from year to year. · 

(b) Information on the distribution of individuals 
and households over different categories of housing. 

(c) Information on ownership and forms of tenancy. 
(d) Information on·the characteristics of neighbour­

hoods which affect the way in which they are regarded 
for housing purposes. 

J. Time and leisure 

2.33. The maintenance of an acceptable balance 
between various calls on time · is essential for health 
and the enjoyment of life. A part of the day is devoted 
to unavoidable duties such as learning, earning, travel­
ling to. work, shopping and housework; a part is taken 
up by natural functions such as sleeping and eating; 
and the remainder is at the disposal of the individual. 
The amount of time taken up by the various duties in 
the first group is constantly changing, sometimes up­
wards and sometimes downwards, and may vary sys­
tematically thus diminishing or increasing the amount 
available for the other two groups. 

2.34. Leisure time can be identified with the third 
group, that is to say with that part of the day or year 
in which what an individual does is not imposed on 
him either by his physiological needs or by his com­
mitments to others. Clearly there is a boundary prob­
lem here which in practice is not easy to resolve. For 
instance, some people need more than the average 
amount of sleep while others like to lie in bed for 
longer than their physiological needs require; some 
people cultivate their garden because they enjoy doing 
so while others do it to supplement their income; some 
people practice music as professionals while others do 
it as amateurs. In all such cases it is impossible to ig­
nore norms and motives. 

2.35. In accounting for time it is usual to list 
possible uses in considerable detail and collect infor­
mation by means of time budgets which can then be 
grouped in various ways. As far as possible the kind 
of difficulty just mentioned should be allowed for but 
this implies that some . of the categories should reflect 
differences in motive. 

2.36. The next question to be considered is the 
classification of leisure activities since these vary widely 
and may show very different trends. Many of them 
have external effects, such as noise, and most do if 
indulged in by a sufficiently large number of people 
in a· restricted area. · 



· ~-~7. Finally, there is the question of the land, 
buddings, equipment and consumer goods required for 
leisure activities. Examples are parks and gardens, 
sports grounds, club premises, places of entertainment, 
pleasure boats, sports equipment and sportswear. In 
addition to items such as these, which wholly or mainly 
serve leisure activities, a part of the use of transport 
and hotel facilities is devoted to these purposes too. 

2.38. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) Information on how people spend their time, 
divided into such categories as: learning, earning, 
shopping and other household duties, travel connected 
with the above activities, sleeping, eating, washing and 
the like, and a residual category which in the first in-
stance might be called leisure. · 

(b) Information on the main ways in which leisure 
time can be spent and the time devoted to each of 
these by different groups in the community. 

(c) Information on the facilities· and equipment 
available for the pursuit of leisure and the extent to 
which these are being increased through public and 
private expenditure. 

K. Social security and welfare services 

· 2.39. In section H above, reference was made to 
the redistribution of income that takes place as a result 
of taxation and socia,l service benefits. Here attention 
will be concentrated on the kinds of assistance pro­
vided, their cost and the institutions involved. 

2.40. Most countries operate sooial security schemes 
and . similar arrangements which are responsible for 
paying out cash benefits to various groups in the com­
munity, in particular the aged, the sick and disabled, 
the unemployed and families with children. In addi­
tion to these state schemes, private occupational pen­
sion and sick pay schemes are becoming increasingly 
important in some countries. 

2.41. In addition to social sec1,1rity arrangements, 
most countries provide a wide range of welfare services 
usually operated either by local authorities or by private 
charities. These services are largely concerned with 
helping particular groups, especially children, the sick 
and handicapped, and the elderly. There are also organ­
izations, like the Citizens Advice Bureaux in Britain, 
whose services are available to the public generally; and 
others, like Oxfam, which set out to relieve the hungry 
all over the world. 

2.42. In the case of the services operated by public 
authorities, it should not be difficult to record sources 
of revenue, benefits paid and . other costs, and the 
number and types of recipient. In the case of privately . 
operated services, the difficulties are likely to be much 
greater since the organizations are numerous, often 
relatively small and not standardized in terms of sta­
tistical returns. In view of the dirveiisity of arrangements, 
public and private, international comparisons are pos­
sible only in broad terms. 

2.43. Consideration of this range of problems sug­
gests the importance of the following kinds of sta-
tistics: · 

(a) Information; as recommended in the SNA, on 
the economic accounts of organizations, public and 
private, engaged in operating social security and wel­
fare schemes, grouped under suitable headings. 
. (b) Information on the number and type of benefi-
ciaries under the different schemes. · · 
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L Learning activities 

2.44. Education can be regarded as a means of 
developing the personality or simply as a means of 
acquiring useful skills, in particular skills needed in 
earning a living. Most countries have a formal educa­
tional system, composed of schools, colleges and the 
like, which must be attended on a full-time basis be­
tween certain ages, usually from the age of six for some 
6 to 9 years; and oan be attended either full-time or 
part-time at other ages often under arrangements spe­
cifically designed for adults. In addition, there are 
many other methods of acquiring knowledge, such as 
studying on one's own or learning on the job, and 
the _educational influences of parents, friends, cultural 
habits, mass media, etc. Educational statistics are 
usually restricted to "regular" educational activities and 
it is certainly desirable to get as clear and comprehen-
sive a picture of it as possible. · 

2.45. Within the general field of education the 
specific areas of concern differ greatly from country to 
country._ In_poor coun!rles where !he rate of population 
growth ts high the mam problem ts usually the achieve­
ment of universal primary education as well as the 
eradication of adult illiteracy. In SiUCh countries primary 
enrolments are usually a large proportion of all enrol­
ments. In other countries where illiteracy is no longer 
the main problem, other issues come to the fore: the 
rol~ of early_ e~ucation in influencing attitudes to edu­
o~tion, the mcidence of drop-out and repetition, the 
high cost of secondary and tertiary education the ques­
tio~ of increasing specialization, the relevan~e of edu­
cational content, the concept of lifelong and recurrent 
education, etc. It should be remembered, however, 
that these problems also occur often in countries with 
high illiteracy rates. In view of .these differences of 
emph~sis, it m~t be recogni7;etl that any guidelines will 
contam . suggestions of varymg relevance in different 
parts of the world. . 

2.46. ~ince education is ~s~ly, it is important that 
the allocation of resources within educational systems 
s~ould have regard to the gains expected from alterna­
tive. arrangements and methods. A number of techniques 
available to the educational planner are described in 
Bowles (35). Benefits are usually conceived in terms 
of some concep~ of productive efficiency but this is in­
~mplete; attention should also be paid to the distribu-
1:!Ve ~ffects of _alternative proposals. Some of the difficul­
ties m_ applymg cost-benefit analysis to problems of 
educational planning are touched on in section F.1 of 
chapter VII below. 

2.47. _While it is important to know what goes on in 
an educational system it is also desirable to investigate 
why, in any given system, some individuals do well and 
others do badly. In studying this problem it is neces­
sary to look beyond the limits of institutional statistics 
of edu~a~on since w~le some influences may · come 
from within the educational system others are likely to 
come from outside the system: for instance the individ­
ual's innate ability and family background.' 

2.48. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) Information on the numbers . of students in 
different parts of the educational system, on the flows 
from one part to another and into and out of the sys­
tem. The classifications involved include age sex level 
field and grade ~f educat!on, wheth~r repeat~g. V:hethe; 
full- or part-time, subJects studied and educational 



qualifications obtained. Such information would make 
it possible to study and compare the structure of edu­
cational systems, to analyse the probable consequences 
of altering this structure, and to make detailed and con­
sistent projections of student numbers. 

( b) Information on the economic inputs and costs 
per student in different parts of the educational system. 
This should take the form of a detailed development 
of educational accounts on the lines recommended in 
the SNA. In many cases it would be necessary to go 
below the establishment level to the departmental level 
so as to be able to record for instance the differenoe in 
cost between a scientific education and · one in the 
h~aniti~. This _information should be compatible 
with the information on student stocks and flows in 
which case the two types of data could be combined to 
provide projections of future educational budgets. 

. ( c) The information in (a) and ( b) above together 
with data on the net benefits to be expected from dif­
ferent types of education would enable a study to be 
made of educational priorities. For instance, in coun­
!rles in which illiteracy is a problem, it may be more 
unp':'rtant t~ get rid of . illiteracy and build up inter­
me~ate skills ~an to at!emp! a great expansion 
of higher education. For qwte different reasons it may 
be desirable in highly literate countries to shift the 
balance in favour of primary education in an effort to 
foster a more positive attitude to education at the early 
ages. 

(d) Information which would enable a study to be 
made of the influences on educational performance. 
Examples of such influence are sex, ability, social class 
and other characteristics of the family, and type of 
school attended. It would also be useful to examine the 
effect of the influences of the mass media on the attitude 
of children to the kind of education they receive. 

(e) Although information on economic inputs and 
costs is provided for under ( b) additional information 
is required • in respect of teachers and buildings since 
in both cases time is needed to adjust the stock to the 
changing requirements of the system. 

M. Earning activities 

2.49. After leaving the system of formal educa­
tion, the overwhelming majority of men and a substan­
tial proportion of women seek paid employment or some 
other form of participation in economic activity. It is 
important to know the numbers in different industries, 
occupations and status categories and to be able to 
make links both with leaving qualifications from the 
educational system and with part-time participation in 
further education; 

2.50. In addition to information on the labour force, 
classified in various ways, it . is desirable to have 
information on labour mobility between industries, be­
tween occupations, between regions and between jobs. 

2.51. For many purposes information is needed on 
the hours worked by different groups in the labour force. 
This is not simply a question of normal hours but 
should include data on overtime and short time and 
on time lost through part-time further education, sick­
ness, accidents and trade disputes. 

2.52. With the rapidity of technical change nowa­
days, it is to be expected that the skills acquired early 
in life will, in many cases, be inadequate for a whole 
lifetime. As a consequence, retraining is likely to 
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assume increasing importance and requires to be fully 
documented. 

2.53. Unemployment clearly gives rise to a number 
of problems. Perhaps the most important variables in 
this connection are age, sex and duration; but it is 
desirable to be able to classify the unemployed by in­
dustry and occupation too. There is also a need to form 
an opinion of the causes, of unemployment. Some 
short-term unemployment, apart from that associated 
with trade disputes, is inevitable if ihdustrial flexibility 
is to be maintained. Other unemployment, often of 
rather longer duration, is , associated with industrial 
fluctuations and it is frequently an object of economic 
policy to reduce it to as low a level as possible. Long­
term unemployment is usually associated with some 
structural dislocation of the economy, often localized, 
coupled with the obstacles, financial and other, to mobil­
ity. The steady growth of automation is a force con­
tinually freeing workers for other jobs but, until these 
other jobs materialize, the result is more unemployment. 
The work of employment exchanges in bringing job 
seekers into contact with vacancies requires to be fully 
documented. 

2.54. Just as it is desirable to be able to link em­
ployment with education at one end of life, so it is 
desirable to be able to link it with retirement at the 
other end. In an ageing society it may be necessary to 
rethink conventional attitudes to promotion by senior­
ity, the accepted age of retirement and existing disin­
centives to working after that age. 

2.55. In addition to information expressed in num­
bers or in time, there is also need for information ex­
pressed in money: wage rates, earnings and supplements 
to wages, whether in the form of the value of income 
in kind or the quantitatively more important employ­
ers' contributions to social security, pension funds and 
the like. By combining the different kinds of informa­
tion, the total wages bill -can be built up and decom­
posed in various ways. 

2.56. While his earnings may be the most important 
gain which an employee receives from his · work, they 
are certainly not the only one. Perhaps the time has 
come to try to assess, if not to measure, what· Mar­
shall (137, p. 557) called the "net advantages" of differ­
ent occupations. Many of the working conditions which 
would enter into this calculation are regulated by Jaw 
and so may be regarded as fairly uniform, but others 
are not so regulated. In a small, personally managed 
concern, a worker normally has a better appreciation 
of the final outcome of his work, greater contact with 
decision-making, some personal responsibility and a 
greater possibility of arranging his own work schedule 
than is usually the case in large, impersonal concerns 
in which the speed and character of the work is largely 
set by mechanical equipment. To the extent that life in 
the first type of concern is generally preferred to life 
in the second type, the "productivity" gains of the 
second type are to some extent spurious. The fact that 
the second type tends to replace the first type proves 
little beyond the fact that economic incentives are very 
strong and few have the strength to resist them. 

2.57. The subject of what might be called the qual­
ity of jobs (job satisfaction, dead-end jobs and so on) 
has been much studied in recent years. Out of a large 
number of publications reference may perhaps be made 
to Piore and Doeringer ( 165), Kahn { 116) and the 
United States Department of Health, Education and 
Welfare (269). The last-named provides a compendium 



of issues discussed in the literature and contains an 
extensive bibliography. 

2.58. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) Information on the numbers of workers (in­
cluding the self-employed) in different parts of the 
productive system and on the flows from one part to 
another. The classifications involved include age, sex, 
industry of employment, ocoupation and industrial 
status. 

(b) Information on hours worked, including data 
on overtime and short time and on time lost for vari­
ous reasons. 

( c) Information on the numbers affected by various 
retraining schemes and the cost of operating these 
schemes. 

(d) Information on unemployment and vacancies 
and on the work of employment exchanges. 

( e) Information on wage rates, earnings and supple­
ments to earnings. This information could be combined 
with that mentioned under (a) and ( b) to construct 
estimates of the compensation · of employees which 
would provide a link between the demographic aspects 
of the labour force and its economic aspect as the main 
input into the prodructive system. 

(f) Information on the non-financial aspects of 
working ·conditions and, in particular, on those which 
vary widely between different types of industrial organ-
ization. . 

N. Health and medical care 

2.59. At any time the individuals in a community 
ru-e in various states of health which depend in part on 
the environmental and economic conditions of their life, 
in part on their own constitution and medical his­
tory and in part on the progress of medical science and 
the availability of its services. Information about states 
of health tis incomplete because these are usually only 
observed if the individual is ill enough to consult a 
medical practitioner or seek treatment in a hospital. 
The reasons · for seeking medical advice and treatment 
range from the trivial to the serious and it is only 
recently, through the development of cecord linkage 
systems, that it has become possible to begin to record 
individual medical histories. 

2.60. In addition to data on the general state of 
health and the way it is changing, information is also 
needed on the medical services available and the way 
in which they are used. Health education should be 
included among these facilities since it is possible that 
ill-health could be reduced if the general public were 
better informed about avoidable dangers to health. 

2.61. Consideration of this range of problems sug­
gests the importance of the following kinds of sta­
tistics: 

(a) Information on states of health, the incidence 
of different diseases, disabilities and injuries, and their 
distribution with respect to age, sex and other variables. 

(b) Information on changes in states of health and 
the influence of medical histories and of environmental 
and economic conditions on these chooges. 
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( c) Information on the progress of medical knowl­
edge and on the effect of its application in preventing, 
alleviating and curing diseases. 

(d) Information on the economic accounts of all 
forms of medical service, as recommended in the SNA, 
including the service of health education. 

( e) Information on the resources devoted to the 
provision of medical services. 

(f) Information on the numbers using different 
medical services and on the manner and extent of the 
use of these services by different • groups in the popu­
lation. 

O. Public order and safety 

2.62. This subject can be looked at from three 
points of view: that of the offender, that of the victim 
and that of the forces of law and order (police, courts, 
prisons etc.) . 

2.63. Only a part of all the offences committed 
are known to the police; only a part of those known 
are cleared up; and only a part of those cleared up 
result in action taken against offenders. Apart from 
a caution by the police, action takes the form of ju­
dicial proceedings which result in some treatment of 
persons found guilty. The age, sex and other particu­
lars of those proceeded against are known, and so it is 
possible to build up a picture of known crimes, classi­
fied by type and severity, and of offenders found guilty, 
classified by age, sex, type of crime committed and 
so on. 

2.64. From the point of view of the offenders, 
perhaps the most important question is how to link 
the commitment of the offence with predisposing con­
ditions, and the final outcome with types of sentence 
and methods of treatment. This would involve . the 
same kind of sequential analysis as has already been 
ref erred to in several of the earlier sections of this 
chapter. 

2.65. From the point of view of the victims, it 
would be useful to know how they are distributed over 
different groups in the community and, where appr0-
priate, the magnitude of their losses. At present,. little 
1s known about victims; criminal statistics tend to 
concentrate on offences and offenders. 

2.66. From the point of view of the forces of law 
and order, information is needed on the resources em­
ployed, the way in which they are deployed, the extent 
to which they succeed in meeting their aims and the 
income and outlays involved. 

2.67. Consideration of this range of problems sug­
gests the importance of the following kinds of statistics: 

(a) Information on offences, offenders and the 
treatment of offenders. 

(b) Information enabling connexions to be traced 
between personal characteristics and circumstances and 
the commission of offences, the form of sentence, and 
the subsequent life-history of the offender. 

( c) Infomiation on the characteristics of victims 
of offences and on their losses. 

(d) Information on the economic accounts of serv­
ices connected with public order and delinquency, as 
recommended in the SNA. 



III. THE DESIGN 

A. Social demography 

3.1. A large part of the whole system described in 
this report has . to do with stocks and flows of human 
beings classified in various ways. Both kinds of infor­
mation are important but, in contrast with the position 
in economics, existing socio-demographic statistics tend, 
with few exceptions, to concentrate on stocks to the 
exclusion of flows. It is true that, for many purposes, 
stock statistics are all that is needed; and it is cer­
tainly easier to collect data on the state of individuals 
at a given point in time than on their movement between 
states in a· given interval of ,time. On the other hand, for 
most forms of dynamic analysis, flow statistics are de­
sirable: even if they only take the form of year-to-year 
links, they enable us to trace changes of state from 
one year's end to the next; and if they take the form 
of records about a group of individuals through all or 
part of their life sequence they enable us to trace con­
nexions between states separated by a longer period 
of time. 

3.2. Thus the importance of information about 
flows is likely to vary from one part of the system to 
another, depending on the kind of question we are try­
ing to answer and the amount of knowledge we already 
have. For instance, we may be content to observe at 
regular intervals the slowly changing size and compo­
sition of the stock of households without feeling the 
need to show where the gains to any category come 
from or where the fosses go to. On the other hand, we 
might be very much interested in finding out about the 
kind of individuals who were still in the various branches 
of the educational system at age 20 and what was 
likely to happen to them next; and we might wish to 
make projections some years into the iuture. If we 

knew the factors determining 19-year-old enrolments 
at, say, universities then we could, given sufficient past 
data, relate the. enrolments to these factors; but to 
make projections we should still have to project the 
factors. In practice we are likely to have no clear idea 
of the quantitative importance of the factors concerned 
nor any accurate method of projecting how they will 
change. The adoption of a dynamic model based · on 
flow information, as described in chapter VII below, 
can help in both matters: we can see how past states 
in a life sequence influence present states; and we can 
project, in a consistent way, the changes of state to be 
expected in all the relevant vintages (cohorts) at 
present alive. 

3.3. As shown in Stone (204) information 9f the 
kind described in the following subsections and set 
out formally in chapter VII below can be applied to 
the population as a whole, to some aspect of the popu­
lation such as its participation in education or the state 
of its health or to those members of it attached to 
some enterprise or government department. At all 
these levels we are interested in the evolution of a group 
and the factors on which this evolution depends; and 
essentially the same framework and methods of analysis 
can be applied at alJ. levels. 

1. BIRTHS AND SURVIVALS 

3.4. In order to gain insight into the demographic' 
structure of a population we need information of the 
following kinds: (a} the opening stock of the popu­
lation classified by age and sex; ( b) the age and sex­
specific death !I'ates in the following interval of. time; 
and ( c) birth rates classified by age of mother and 
sex of child. The information under (b) and (c) 
could be arranged as in table 3.1 below. 

Table 3.1. A condensed births and survival matrix: England and Wales, females, 1960-62 

Age range 0-14 15-29 30-44 45-59 60-74 75-89 90-104 

o- 14 0.339 0.843 0.131 0 0 0 0 

15- 29 -0.994 0 0 0 0 0 0 

30- 44 0 -0.988 0 0 0 0 0 

45- 59 0 0 5 43 0 0 0 0 

60- 74 0 0 0 654 
0- 0 0 

75-_ 89 0 0 0 0 6 65 0 0 

90-104 0 0 0 0 0 5 76 
0 

· 3.5. Table 3.1 gives a condensed and simplified of the period, were in one of the seven age ranges. In 
picture of the birth and survival characteristics of the fact there should be a small positive figure at the inter-
female population of England and Wales around 1961. section of the first row and the fourth column, but in 
The numbers in the top left-hand comer of the table the table this has been absorbed into the rate for the 
are taken from Keyfitz (121, p. 42). The figures in 30-44 age range. The figures and symbols in the sub-
the top row are the surviving female birth rates over diagonal are the age-specific female survival rates: 
a fifteen year period of women who, at the beginning the symbol s43, for !instance, represents the proportion 
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9f women who were in the 30-44 age range at the be­
ginning . of the period and survived over . the fifteen 
years to appear in the 45-59 age 'range at the begin­
ning of the next period. · . 

3.6. If we knew the age composition vector over 
the seven age ranges of the female population in 1961, 
we could premultiply this vector by the coefficient 
matrix in table 3.1 to obtain an estimate of the corre­
sponding vector in _1976. On the assumption that the 
coefficients did not change and that we could continue 
to ignore migration we could, by repeated multiplica­
tion, obtain age composition vectors for 1991, 2006 
and so on. 

3.7. To estimate age composition vectors for males 
we should begin with initial age composition vectors 
but the coefficients would be different. The first row 
would show the male surviving birth rates classified 
by the age of the mother and these would be applied 
to ~e initial female age composition vector to give an 
estimate of the number of boys aged 0-14 in 1976. 
The male survival rates in the subdiagonal would be 
applied to the initial male age composition vector to 
give estimates of the numbers of males in the remain­
ing age ranges in 1976. Again, this procedure could 
be repeated. 

3.8. In practice (s,ee, for instance, the United King­
dom Central Statistical Office (224, no. 139) and 
Thompson (214)), this simple scheme would be re­
placed by a more complex one in making population 
projections; but enough has been said to indicate the 
nature of the information needed and the manner of its 
use. 

3.9. In what has just been said, births as well as 
survivals are treated as endogenous variables. For 
most of the purposes of this report we should be will­
ing to accept exogenous estimates of future births ( and 
migrations) and treat only survivals as endogenous. 
But instead of considering only the movement from age 
group to age group we should also be interested in 
other changes that accompany ageing. Let us now see 
how these can best be represented. 

2. CHARACTERISTICS AND STATES 

3.10. In his progression from birth to death an 
individual passes through a succession of states. Each 
year he becomes a year older; at some time between 
the ages of two and five he is almost certain to start 
going to school; at any time his parents may move to 
another part of the country; at any time he may fall 
fil and require to be treated by a doctor or to spend 
time in a hospital; at any time his aberrant behaviour 
may tum to delinquency and, beyond a certain age, 
this will be recognized by the criminal courts and if 
detected, bring him in contact with the penal system: 

3.11. Apart from these characteristics, of which 
some, like age, must change with time in a perfectly 
regulM" way, some, like health and educational attain­
ment, are bound to change with time but not in such a 
regular way, and some, like social behaviour, may or 
may not change with time, there are other character­
istics either of the individual or of his family which 
can hardJy change. The individual is male or female, 
black or white, tall or short, to mention· but a few 
personal characteristics. His family is patrician or 
plebeian, religious or indifferent to religion, authori­
tarian or permissive, to. mentio.n but a few family 
characteristics. · · · · 
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3.12. Obviously, an individual can be. described. 
by a very large number of characteristics. Any attempt 
to classify individuals by many characteristics simul­
taneously leads, ,as the number increases, to more and 
more compound categories, that is states, and calls' for 
large quantities of data. While it must be recognized 
that some analytical purpose may require a classifica­
tion ·by almost any combination of characteristics, a 
regular statistical reporting system must almost ine,v-, 
itably provide information on a less ambitious scale. 
For any aspect of life, information can be confined 
to • what is thought to be necessary to describe that 
aspect, and the merging of · information relating to 
different aspects can be treated as a separate problem. 
This application of the principle of divide and conquer 
leads naturally to the concept of life sequences. 

3, LIFE SEQUENCES 

3.13. · A life sequence traces the changes of state 
from birth to death in some particular compartment 
of life. The standard form in which such information 
can be arranged consists of a table ( or series of tables) 
in which the numbers in different states at the begin­
ning and the end of a period are connected by: 
(a) the movements from state j to state k (j may or 
may not be the same as k) over the period; and (b) 
the new entrants (births and immigrations) and leavers 
( deaths and emigrations) of the period. 

3.14. As the term is used here, a life sequence 
does not necessarily call for complete longitudinal data 
for a given vintage in the community. Three cases, 
which are illustrated numerically in the following 
pages, can usefully be distinguished: (a) a longitudinal 
or time-E:eries study in which a group of individuals 
with the same yea,r of birth (a vintage or cohort) is 
traced through the ,successive ages of life; (b) a trans­
versal or cross-section study in which information is 
provided for each age, or age group, alive in a par­
ticular interval, say a year; and ( c) a study of the 
kind mentioned under (b) in which, however, age does 
not enter into the definition of states. Whichever head­
ing a study falls under, there are two requirements for 
the purposes of statistical reporting: a definition of 
the compartment of life with which we are dealing 
and a list of classifications to be considered character­
istic of it. 

3.15. In defining the compartment of life to which 
a sequence relates it is convenient to make use of the 
concept of a boundary as exemplified by the economic 
concept of the production boundary. Applying this 
idea to education, for instance, we might decide to draw 
the boundary round full-time formal education, say, 
and ignore all types of part-time and informal educa­
tion; or we might decide to extend the boundary so as 
to include some but not all of these peripheral types 
of education. The need for this choice and the way it 
is made finds a close parallel in the definition of pr~ 
duction. In the present instance we could defend the 
tight definition of the educational boundary by refer­
ence to the useful results that can be obtained from 
a study of full-time formal education and to the diffi­
culties of collecting information about part-time and 
informal education. . 

3.16. In formulating the characteristic classifica­
tions of a sequence, the main endeavour should be to 
provide an adequate description of . what takes place 
in it For many purposes, but not all., age and sex are 
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desirable classifications in all sequences. In the case 
of learning activities, additional classifications which 
would obviously be useful are: level, field and grade 
~f education,· subjects studied and leaving qualifica­
tions. 

3.17. Every sequence relates to the whole popu­
lation of a country or region, whether the data are 
provided by complete enumeration or by sampling. 
Typically, therefore, there will always be one or more 
"inactive" categories. For instance in the learning 
sequence, it would be necessary to !l"ecord those who 
We!l"e educationally inactive and to divide those who 
had not yet entered the educational system from those 
who had left it. 

3.18. If we turn back to the preceding chapter 
we can find a number of examples of sequences and 
parts of sequences, or more generally, aspects of life. 
For example, sections L and M contain respectively 
the learning and earning sequences, and if these are 
combined . with information on the educationally and 

economically inactive (mainly to be found in extreme 
youth and in old age) we get a complete life sequence, 
which can be called the active sequence since it is 
concerned with the two important activities of learning 
and earning. Section F deals with family groupings and 
their changes and contains a sequence· which, in con­
trast with the above, might be called the passive se­
quence. Section N contains the sequence connecting 
health conditions, ailments, treatments and their con­
sequences; and section O contains the sequence con~ 
necting aberrant behaviour, delinquency, tt'eatments 
and their consequences. 

3.19. It may help to clarify these ideas if the three 
kinds of table indicated in paragraph 3.14 are now 
illustrated numerically. 

4. VINTAGE OR LONGITUDINAL TABLES 

3.20. A very simple example relating to the pro­
gression in England and Wales of males born in 1960 
is given in table 3.2 below. 

Table 3.2. The male population of England and Wales: the 1960 vintage 

(Thousands) 

r 

~ 
England and Wale.a 

. 

I . Outside 1961 1962 
1 world Age 0 Age 1 

Outside world 8.9 1.S o.s 

Ill 
1960. Age 0 39S,3 

Q) 

1961 •. Agel 393,8 ... o.o 
~ 

1962, Age 2 1.7 393.3 .., 
{a 1963. Age 3 0.3 .., 
fa 1964. Age 4 -0.8 ... 
00 196S~ Age 5 -0.8 
i5 

1966. Age 6 -0.8 

Total 39S.3 393.8 

3.21. In table 3.2 the entries in the final row and 
the final column relate to the number of boys born in 
1960 who were in England and Wales at annual inter­

Total 

I I I I 1967 I 1963 1964 196S 1966 
Age 2 Age 3 Age 4 A2e S Age 6 

0.3 0.2 0.2 0.2 0.2 

395~3 

393.8 

395.0 

394,7 395.0 
.::; 

394.8 394.0 

393.8 393.0 

392.8 392.0 

39,5.0 39S.O 394.0 393.0 392.0 

end of the year reaching the age of 2 in the course of 
it. And so on. 

vals beginning with new year 1961. The diagonally s. CROSS-SECTION OR TRANSVERSAL TABLES WITH 
placed entries in the central part of the table show the AGE AS THE PRIMARY CRITERION OF CLASSIFICATION 
survivors from one yeM"'s end to the next. The entries 
in the row for the rest of the world show the leavers 3.22. An example of this kind of table relating to 
from England and Wales and in this example in fact the male popwation of England and Wales classified by 
represent deaths. The entries in the column for the age and school attendance is given in table 3.3 below. 
rest of the world show the new entrants into England 3.23. In' table 3.3, states occupied at the outset 
and Wales, composed of births and net immigrants. of 196S (new year 1965) are shown in the columns 
Thus, the male births of 1960 were 404,200. Of these and states occupied at the close of 1965 (new year 
8,900 died in the course of the year and, as we can 1966) are shown in the rows. The outside world, from 
see from the row headed 1960, age O, 395,300 survived which births and immigrants come and to which deaths 
to the end of the year. At new year 1961 these sur- and emigrants go, is distinguished from England and 
vivors We!l"e still aged O but, in the course of 1961, Wales. For lack of detailed statistics, migrants are 
1,500 died and 393,800 survived to the end of the recorded, as in.the preceding table, as net immigrants, 
year by which time they had all reached the age of 1. so that the row for the outside world contains only the 
No immigrants are recorded who would have been deaths of 1965 and the corresponding column con-
one-year-olds at the end of 1961, and so the stock of tains the births and net immigrants of that year. 
one-year-olds at new year 1962 was 393,800. Of these 3.24. The entries relating to England and Wales 
500 died in 1962 and the remainder survived to the in the final row of the _table show the composition of 

16 



Table 3.3, The male population of England and Wales classified by age and school attendance, 1965 

(Thousands) 

England and Wales 

0;~:i:e Age o Age 1 Age 2 Age 3 Aee 4 Ages S-1S Ages 16-19 Ages 20+ 
Total 

Not at Not at Not at I At Not atj At Not at I At Not at I At Not at I At Not at 
966 school -school school school school school school school ~chool school school school school 

Outside vorld 8.3 

Age Not at school 434.9 0 
Age Not at school 1 .. 
Age Not at school o.s .. ... .. 2 At school :,: 
Age Not at school 0.3 

"' C 3 At school .. 
Age Not at school '-0. 7 

l.S O.S 0.3 

440.7 

426.2 
1.3 

406. 7 
11,S 

0.3 

l,S 
292.S 

0.2 0.2 1.6 1.4 268.0 282.3 

434.9 

440.7 

426.7 
1.3 

407.0 

"' ! 4 At school 101.4 12,8 

13.0 
291.8 
114.2 
143.7 .. Ages Not at school 

C S-15 At school ... 
Ages Not at school 

16-19 At school 
Ages Not at school 20+ 

1.4 
-S.3 
-2.1 

21.9 

8.S 11.9 121.9 
272.8 112.S 8.9 332S.6 

139.5 116.2 1005.5 104.6 
106. l 90.8 

331.9 2.1 1S413.2 

3714.S 
1363.7 
196.9 

1S769. l 

Total 4S9.2 442.2 428.0 418.S 1,5 394,2 12.8 281,S 112,S 160.S 3671.4 1338.8 197.S 1S681.2 23S99.8 

the opening stock of the population. Thus there are 
442,200 infants aged O at new year 1965, the surviv­
ing births of 1964. Of these, 1,500 died in 1965 and 
the remaining 440,700 survived to new year 1966 
when they were all aged 1. As no net immigration is 
recorded for age 1, the closing stock of one-yem--olds, 
shown in the final column of the table, was composed 
entirely of the slli"Vivors from the opening stock. 

These remarks are strictly correct only if immigrants 
and emigrants are separated out and each is shown in 
the proper place. 

6. CROSS-SECTION OR TRANSVERSAL TABLES WITH 
NO SUBDIVISION BY AGE 

3.27. An example of this kind of table relating to 
the ma1e population of England and Wales classified 
by activity is given in table 3.4 below. 

3.28. Table 3.4 is not on exactly the same basis 
as table 3.3 and the difference is explained and illus­
trated in Stone (199, pp. 30-6). In table 3.4 the final 
row relates to the leavers from 1965 rather than to the 
opening stock of 1966 and the final column relates to 
the leavers from 1966 rather than to the closing stock 
of 1966. All. branches of iull-time formal education, 
and not schools alone, are separately distinguished; 
and, among the economically active, . teachers are 
separated from others. 

3.25. Turning to the next column of the table, we 
find those aged 1 at new year 1965, the surviving 
births of 1963. Of these, 500 died in 1965 and the 
remaining 427,500 survived to new year 1966 when 
they were all aged 2. Of these survivors, 1,300 went 
to nursery school in the course of 1965 and the re­
maining 426,200 stayed at home. F!'om the rows for 
age 2 we can see that the two-year-old school popula­
tion at new year 1965 was entirely composed of the 
above 1,300 whereas 500 immigrants in 1965 are 
shown as supplementing -the 426,200 survivors .· who 
stayed at home, to give a closing stock in this state of 
426,700. The remaining rows and columns for England 
and Wales can be interpreted in. a similar way. 7. SOME TAXONOMIC QUESTIONS 

.3.26. The figure of 23,599,800 represents the 3.29. There are two taxonomic questions which 
total flow into and out of 1965. The inward flow is have been glossed over in the preceding sections and 
composed of the survivors from 1964 plus the births which must now be answered explicitly. 
and net immigrants of 1965; and the outward flow is 
composed of the deaths of 1965 and the survivors into 3.30. In the first place, all entries, whether relat-
1966. In the body of the table, that is the part exclud- ing to stocks or flows, must be based on a uniform 
ing the row and column of totals, this figure is classified definition of age. Here, this definition is made in terms 
according to the numbers appearing in the opening of year of birth. Thus the 8,900 deaths at age O in 
and closing stocks of 1965. Thus, the number 8,300, 1960, shown in table 3.2, relate to the deaths of those 
at the intersection of th,e !l"OW and column for the out- born in 1960 and not to those who died in 1960 be-
side world represents the individuals who appeared in fore their first birthday, many of whom were born 
neither the opening nor the closing stock of England in 1959. . 
and Wales: in effect children who were born and died 3.31. In the secOnd place, the tabfos are based on 
in 1965. The numbers in the remaining entries of the the concept of actual residence, that is the number of 
row for the outside world, 274,000 in all, represent males resident in England and Wales at the beginning 
individuals who appeared in the opening but not the and end of a year. These numbers will include a cer-
closing stock. The numbers in the remaining entries of tain number of foreign visitors in ~addition to normal 
the column for the outside world, 450,900 in all, residents. Slightly different tables could be based on 
represent individuaJ.s who appeared in the closing but the concept of normal residents. These would show the 
not in the opening stock. And, finally, the numbers at stocks and flows of the male normal residents of Eng-
all -the intocsections of rows and columns for England land and Wales, wherever they might be living at new 
and Wales, 22,866,600 in all, represent individuals year. This distinction is further discussed and illus-
who appeared in both the opening and closing stocks. trated in Stone (199, pp. 23-6). 
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Table S,4. The active sequence as. a whole: numbers in initial and final states and the ~ovements between them: 
England and Wales, ,nale ,'population, 1965-66 

. ' (Thousands) 

~ 
Numbers 

0 1 2 3 4 5 6 7 8 9 in final 
states 

0 Outside world 10,9 1.1 0,5 0.1 0.1 1.2 C'),8 178,6 282.3 

1 Pre-school 435,6 1603,2 2037.8 

2 Nursery and -4.0 411,8 2055.9 2463.7 
primary schools 

3 Secondary and -1.5 8.3 325.4 1327,9 1660, 1 
special schools 

4 Further education 0.2 24,7 43,7 0.9 43,6 113.1 

5 Teacher training 4.4 0.7 13.5 0.2 1,4 5.5 25.7 
colleges 

6 Universities 1,5 23,8 2,2 75,8 12,3 115.6 

7 Teachers 0.3 7.6 4.1 192.9 0.6 205.5 

8 Other employment 18.2 274,8 56.7 1.2 23.5 0.6 14414.5 14789.5 

!J Home and 0.1 2.1 162.4 2191.9 , 2356 .5 retirement 
Numbers in 450.0 2033,2 2382.4 1656.2 103. 7 22.3 104.6 198.2 14728. 7 ·2310.5 24049.8 initial states 

B. The allocation of time taining guests at meals which, above the time necessary 
3 .. 32. In the preceding section, attention was con- for eating a simple meal, should probably be regarded 

centrated on the main category to which an individual as time at the disposal of the individual. 
belonged in one or other of the sequences. For in- 3.36. An example of this kind of analysis is pro-
stance, in the active sequence, an individual was classi- vided by two studies of urban workers in the Soviet 
fled either as inactive or as active in some branch of Union relating to 1924 and 1959. The earlier study 
the learning or the earning system. No consideration was carried out by Strumilin, the latter, intended to be 
was given to the facts that a learner may do a certain comparable with it, by Prudensky. Table 3.5 below is 
amount of earning, an earner may do a certain amouri.t based on a summary given in Szalai (209). A fuller 
of learning and that both learners and earners are, in treatment of the many questions raised by this table 
the relevant sense, inactive for the greater part of the can be found in the . study by the Central Statistical 
day. Office of Hungary (107) and in the comparative sur-
. 3.33. Something could be achieved on the lines vey of twelve countries edited by Szalai (210). 
'of the preceding section by more detailed categoriza- 3.37. In table 3.5, the twenty-four hours of the 
tions: learners who did nothing but learn or spent day are accounted for, men and women being treated 
various amounts of time in earning; and earners who separately. Productive work (participation in economic 
did nothing but earn or spent various amounts of time activity) absorbed about eight hours in an cases; but 
in foaming. . . on average it fell a little between 1924 and 1959 and 

3.34. A different approach consists in recognizing • at each date it was slightly lower for women than for 
that many, if not most, people do a bit of everything men. HouTs spent in regular work fe11 more markedly 
and, in fact, that most of their time is not spent in learn- but this was partially offset at the later date by more 
ing or earning but in such things as eating and sleeping. time spent in spare-time economic activity. · · 
Time budgets enable us to see how much time is allo- 3.38. The time spent on unpaid housework was 
cated to different purposes by various groups in the at both dates much greater for women than for men 
population. . but in each case fell over time, espeoia!lly for women. 

3.35. H we follow what was said in section J of The time spent on the journey to work, shopping and 
chapter II above under the heading of leisure, we can queueing increased noticeably over time but was greater 
divide the twenty-four hours of the day, first, into time for men than for women at both dates. The time spent 

hi h · t t th d" al f th · d" ·d 1 d on eating and sleeping was larger for men than for 
w c is no · a e ispos O e m IVI ua · an • women at both dates but in each case fell a little over 

· second, into time that is at his disposal. Each of these 
categories can be further subdivided. Thus, for adults, time. 
the first category might include: (a) productive work, 3.39. If we add ·up the amounts of daily time so 
whether in the form of a regular or a spare-time job; far accounted for and subtract them from 24 (hours 
(b) unpaid housework; (c) time lost in the journey being the unit of .measurement), we obtain the time at 
to work, shopping and queueing; and indispensable the disposal of the individual which, at least in the 
necessities such as eating and sleeping. The second fust instance, we might call leisure. For men, this fell 
category might also be subdivided. Clearly there are slightly over the period, lrom 14.7 to 14.1 per cent 
some questions here. For instance, -the time actually of the day. For women, it rose, from 7.6 to 10.1 per 
spent in eating will usually include time spent in enter- cent of the day. · 
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Table 3.5. Average allocation of time on working days by urban workers 
in the Soviet Union 

(Hours) 

1. Productive work 
a. For the community 
b. Private 

Total 

2. Housework in the family 
a. Preparation of meals 
b. Care of children 
c. Other 

Total 

3. Lost time 
a. To and from workplace 
b. Shopping and queueing 

Total 

Total (1 + 2 + 3) 

4. Indispensable necessities 
a. Meals on the job and at home 
b. Sleep 

Total 

Total (1 + 2 + 3 + 4) 

5. Time at own disposal 
a. Study and culture 
b. Recreation and entertainment 

Total 

Total (1 + 2 + 3 + 4 + 5) 

C. Activities and costs 

· · 3.40. This part of the system deals with imorma­
tion of an economic kind, namely the inputs required 
to provide services such as education or medical care 
and their costs, the finance of these services and the 
accompanying transfers (such as educational grants 
and awards) and the capital e:x;penditure which the 
servioes entail. An accounting framework for such 
information is provided by the SNA and what is mainly 
required is a set of detaiJ.ed classifications relating to 
branches of activity and accounting entries. 

3.41. In elaborating the accounts for public au­
thorities provided in the SNA for use in the present 
system the main requirement is that the detailed classi­
fications should be conformable with those used in 
organizing the corresponding socio-demographic data. 
For instance in setting up the production accounts for 
education, ancillary services, such as school meals and 
school health, should, according to the SNA, be sep.. 
arately accounted for and the accounts for different 
kinds of educational establishments should relate, es­
sentially, to tuition costs. In so far as the school popu­
lation is classified by type of establishment attended, 
without further subdivision, no difficulty arises. But 
if students fallowing different courses, say in the hu­
manities as opposed to science~ are to be distinguished 
then it will be necessary to allocate the entries in the 
establishment accounts according to subject stream. 
This problem arises in mixed establishments if sex is 
distinguished in the socio-demographic statistics since 
the subject-mix is generally different for boys and 
girls. A similar need to go below the establishment 
Ievel of accounting arises in those parts of the educa­
tional system in which . ancillary services are not sep­
arately mstitutionalized. 
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1924 I 1959 

Men lwomen I Men lwomen 

7.83 7,64 7.17 7.20 
0.45 0.57 0.78 0.62 

8.28 8.21 7.95 7.82 

0.48 2.56 0.23 1.41 
0.16 0.53 0.43 0.65 
1.08 1.71 1.04 1.85 

1.72 4.80 1.70 3.91 

0.95 0.86 1.93 1.30 
0.22 0.20 0.37 0.65 

1.17 1.06 2.30 1.95 

11.17 14.07 11.95 13.68 

1.55 1.27 1.18 0.93 
7.74 6.83 7.48 6.97 

9.29 8.10 8.66 7.90 

20.46 22.17 20.61 ·21.58 

1.86 0.68 1.68 1.15 
1.68 1.15 1.71 1.27 

3.54 1.83 3.39 2.42 

24 24 24 24 

D. Recipients and benefits 

3.42. This part of the system deals with another 
kind of economic information, namely the distribution 
of the benefits derived from services, such as educa­
tion or medical care, and various forms of transfer over . 
different groups in the community. If the taxes paid 
by these groups are also taken into account, then in­
formation is avail.able for studying the redistributive 
effects of taxes and social service benefits of all kinds. 
An accounting framework for such information is ero­
vided by "A Draft System of Statistics on the Distribu­
tion of Income, Consumption and Accumulation" 
(260). i . 

3.43. This system is designed to provide informa­
tion on the va:lue of benefits· in cash and kind and to 
relate these to other forms of income received and to 
taxes paid. These values are'expressed in cuiTent money· 
terms and no allowance is made for the likelihood that 
an extra £ 1 means more ,to a man with an income of 
£ 100 a year than to a man with an income of £10,000 
a year. This subject, which is discussed in Marshall 
(137) under the heading of the marginal utility of 
money, raises many difficulties which, however, have 
to be faced in any application of cost-benefit analysis 
which is concerned with distributive justice as well as 
with productive efficiency. 

E. Connexions 

3.44. As we saw early in chapter I, the essence 
of a system is connectedness. Accordingly, a system of 
social and demographic statistics is distinguished from 
any other proposal for the collection and tabulation 
of such statistics by the fact that it is designed to qi.able 
connexions to be made. 



3.45. We shall shortly see that there are a number 
of connexions for which a system of the present kind 
should provide; but, before the more important of 
these are listed, it may be useful to distinguish between 
three different forms, here termed comparison, multiple 
classification and integration. 

1. CoMPARISON 

3.46. Comparison the simplest form of connex­
ion, rests on the use of common definitions and classi­
fications. These simple means enable us to compare the 
size or the age composition of a population at different 
dates or the size or the age composition of different 
populations at the same date. In either case, we must 
use the same concept of population and the same classi­
fication of it at each point of the comparison. In many 
cases, as when a ~ulation is classified into age 
groups, no special difficulty arises; but if we classify 
household income by ranges of income, we have to 
allow for differences in the value of money at the two 
dates or places to be compared. 

3.47. In principle, a comparison of two observa­
tions can be extended to a series of observations though 
in practice this may involve different sources of data, 
as when census estimates are interpolated and extrap­
olated to cover non-census years. Further, a time 
series or cross-section of one variable can be matched 
by similar time series or cross-secµons of other vari­
ables, thus providing a basis for regression and corre­
lation analysis. 

3.48. If two or more series are to be related, steps 
should be taken to ensure that, as far as possible, they 
are truly comparable. For instance, measures of labour 
productivity are obtained by comparing the output of 
an industry with the employment in that industry and . 
so it is necessary that the list of establishments used 
to define the industry should be the same when col­
lecting employment statistics as when collecting out­
put statistics. This is an obvious point but in some 
countries no central list of establishments exists and 
. slightly different lists are used by different collecting 
agencies. 

2. MULTIPLE CLASSIFICATIONS 

3.49. A given type of entity, such as establishments 
in the engineering industry, to follow en from the pre­
ceding example, can be classified simultaneously by 
several criteria, such as size of output, size of employ­
ment and region. This provides us with three distribu­
tions, relating to three characteristics of engineering 
establishments, but not with the connexions between 
these distributions. 

3.50. Just as we can classify a given type of entity 
by different variables so we can classify a given type 
of variable by different entities. An example is pro­
vided in the SNA. Account 29 of the SNA (255, 
table 2.1) classifies the compensation of employees: 
first, by various productive activities; and, second, by 
various institutional sectors. 

3.51. Both types of multiple classification imply 
nothing more than that the marginal vectors of a matrix 
(in however many dimensions) have a common sum. 

3. INTEGRATION 

3.52. Integration, as the term !is used here, means 
that in addition to having estimates of the elements of 
the marginal vectors of a matrix we have esti~ates of 
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the elements of the matrix itself. This implies that the 
object of a classification can be classified by all criteria 
simultaneously: for instance, to continue with the 
earlier example, that we can fill in for engineering 
establishments all the cells in a matrix of dimensions 
output size-group X employment size-group X region. 

3.53. Depending on the data to be integrated, use 
may be made of the operation of addition or of mul­
tiplication. Thus table 3.3 above shows how the flows 
in an interval can be added up to provide estimates 
of either the opening or the closing stock. Similarly, 
numbers and unit costs in different branches of an 
educational system could be multiplied out to give the 
total expenditure in each branch. 

F. A diagrammatic presentation of the system 

3.54. It is not an easy matter to present the system 
in terms of a diagram: the system is complex whereas 
a diagram, if it is to be intelligible, must be simple. 
An attempt at this form of presentation is made in 
diagram 3.1 below in which various bodies of data, 
corresponding to parts of the system, are represented 
by boxes and the connexions between them are repre­
sented by lines. The solid lines indicate that the data 
in the boxes are integrated and the broken lines indi­
cate that they are more loosely connected. 

3.55. If we look at this diagram horizontally, we 
can see that the data required are of four main kinds: 
(a) data obtained from an elaboration of the national 
economic accounts (SNA); (b) socio-demographic 
data; (c) data obtained from the complementary sys­
tem of statistics relating to the distribution of income, 
consumption •and accumulation; and (d) data obtained 
from time accounts. In panel ( b) several rows are 
distinguished, corresponding to the different sequences. 
The first row relates to the general demographic se-:­
quence concerned with the size and composition of 
the population. The following three rows relate to 
family formation, families and households and to the 
related topics of social class, housing and leisure. The 
fifth row contains the active sequence composed of 
learning activities, earning activities and the inactive. 
The sixth and seventh rows relate respectively to health 
and to delinquency. 

3.56. In order to see why it is difficult to be more 
precise in a diagram let us consider what is intended 
to be conveyed by the entries relating to the active 
sequence. 

3.57. First, the two boxes labelled respectively 
learning activities and earning activities ( and the in­
active) are shown as !integrated; also they are both 
shown as integrated with the box labelled population 
size and composition. This implies an amount of in­
formation that would make possible a complete stock­
flow statement of the active sequence; but it says noth­
ing about the classifications to be used in different 
parts of the sequence. Useful classifications are sug­
gested in chapters XVIl and XVIlI of part Two, but the 
diagram does not point to any selection. To attempt 
to do so would not only complicate the diagram ex­
cessively but it would also be misleading since what 
is desirable depends on circumstances and the prob­
lems to be solved. 

3.58. Second, the two boxes are shown as inte­
grated with several sets of accounts obtained from an 
extension of the SNA. This implies that the socio­
demographic data are conformable with the cost data 
in the national economic accounts. 
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Diagram 3.1. An outline of a system of social and demographic statistics 

3.59. Lesser forms of connexion are shown be­
tween the two boxes and some others, in particular 
those for health and for the distribution and time ac­
counts. The desirability of such connexions is fairly 
obvious, but again they are not specified m detail. 

3.60. This account of one small part of the diagram 
illustrates the cliffi.culties of being more precise in indi­
cating connexions between different parts of the sys­
tem. The usual comment on this kind of diagram is 
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that there ought to be far more connexions, but to 
some extent this represents a misunderstanding. It is, 
of course, intended that all the data in the system, 
however it may be carved up into different parts, 
should be consistent and so, since every individual 
appears in every sequence, it can be argued that every­
thing should be connected to almost everything else. 
But most of these connexions would be more instru­
mental than substantive, that is to say they would be 



introduced so that we could assure ourselves that our 
data were consistent and not because we wanted to 
use both sets of data in a single analysis. Where this 
is so, the connexion would be trivial and the diagram 
would be more informative if it were left out. Going 
back to the example mentioned in the preceding para­
graph, it could be said that once we were satisfied that 
what we meant by the inactive in the active sequence 
bore an explicit relationship to what we meant by the 
inactive in the health sequence there would be no 
pressing need to oonnect the two. 

3.61. The converse of what has just been said could 
be used to provide an argument for . showing far more 
integration m the system: but this, too, would be mis­
leading. It is true that for some analytical purpose 
individuals or households may have to be cross-classi­
fied by classifications characteristic of different parts 
of the system. But for many analytical purposes such 
a degree of integration is unnecessary and much can 
be achieved by dividing up the whole system into parts, 
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corresponding to modified versions of existing bodies 
of data, connected at various points. The belief that 
nothing can be achieved until everything is fully inte­
grated is likely to delay the improvement of socio­
demographic statistics; provided that nothing is done 
to conflict with the ultimate goal, the urgent need in 
most countries is to see as clearly as possible the next 
few steps ahead. 

3.62. The points that have just been made bring 
out the degree to which any discussion of a system of 
socia;l and demographic statistics depends on assump­
tions made about the manner in which data are col­
lected. If a comprehensive, oontinuously updated sys­
tem of individual records is available, the problem of 
making connexions differs greatly from the present 
position in most countries in which data are collected 
m separate bodies: demographic, educational, man­
power, health, criminal and so on. Accordingly, it is 
to the question of methods of collection that we shall 
now tum. 



IV. THE COLLECTION OF DATA 

A. Methods of obtaining data the population in small geographical areas there are~ 
as we have seen, many other purposes for which they 

4.1. A variety of methods are available for obtain- are not needed. As a result, there is a trade-off between 
ing the information described in tllis report. As far as completeness of coverage and range of information 
socio-demographic data are concerned, wide use is made available. 
of censuses of population, compulsory registrations !"1d 4.6. As a consequence, s,ur;vey methods have come, 
administrative returns. By these means information, in recent decades, to play a larger and larger role in 
much of it emanating from the individual concei:ned or the collection of official statistics. Being addressed only 
a close relative, is mediated to the central compilers of to a sample of respondents, who· are free not to 
statistics through rerurning officers,, registram, school or co-operate, answers can be obtained to a wider range 
hospitaJ authorities and. the llke. Retums such as these, of questions. Where the survey is conducted by in-
for the most part compulsory, enable a wide coverage terview rather than by mail, more time can be spent 
to be obtained in their fields and form the baokbone on each respondent and a personal relationship can be 
of most statistica,l reporting systems. built up . between interviewer and respondent which, 

4.2. Although essential for some purposes, for combined with a carefully drawn up questionnaire, can 
others the amount of infomnation provided by a com- do muoh to increase the quality of the information 
plete . census may be excessive, partioulra:rily where the collected. 
intention is to analyse data relating to individuals or 4.7. The isolated survey is coming to be replaced 
to individual households. As described in Ruggles and in some fields by oontinuous surveys. These may be 
Ruggles (180) a census or other large source of of several kinds: those in which the subject matter is 
data, such as a file of income tax returns, can be fixed or variable; and those in which the sample 
used to establish special sets of microdata. These will changes (in whole or in part) ,as time goes on or 
be particularly userul if the sample is so drawn as to be those in which it remains the same. 
representative of the ceDSUIS population or some weU- 4.8. Ari example of a continuous survey in which 
defined part of it. the subject matter remains largely the same but which 
, 4.3. Jl the microdata set is large enough, it will is· not based on a fixed sample, is the British family 

provide sufficient information for analyses that require expenditure survey, United Kingdom Department of 
only a part of it. Such a microdata set has been built Employment (230). This has been running since 1957 
up by the Bureau of the Census in the United States and produces a wealth of information mainly on the 
containing a 1 in a 1000 sample of the population expenditure on goods and services by different groups 
in 1960. This sample· contains 40 items of information of households. It also provides other information about 
for each of about 100,000 households and provides a households and is referred to as a multi-purpose survey. 
basis for a large number of cross-tabulations. 4.9. An example of a survey which is multi-pmpose 

4.4. An example of the use of this microdata set in a rather wider sense is the generail household survey 
is provided in a simulation study of the economic cir- recently established in Britain, United Kingdom Office 
cumstances of the aged in 1980 by Schulz (184). of Population Censuses and Surveys (237). This survey 
This study relates to individuals aged 40 and over in is based on the sample design originraliy produced for 
1960 and simulates their changing ciroumstances in the family· expenditure survey and in its first year 
the ensuing twenty years. These circumstances include (1971) was used to collect information in a wide 
mortality, changes of job and reti:riement, changes in range of fields, such as family composition,, housing, 
private insucance and pension funds and eligibility for employment, education and health, from about twelve 
social security. Their incidence was based on past exper- thousand households. It is intend·ed that some of these 
ience and applied to individuals on a probability basis topics will be covered oontinually while others will 
depending on personal characteristics such as sex, age ohange from time to time in line with the changing 
and race. In this way a detailed picture could be built interests of the government departments concerned. 
up of the condition of the population aged 60 and 4.10. Examples of surveys whioh make use of a 
over in 1980; but the main purpose of the study was fixed sample of individuals who are followed from 
not so much to provide a forecast as to test the birth onwaros are provided by the longitudinal studies 
sensitivity of the simulation to pos,sible structural shifts reported in Douglas· (53) and Douglas, Ross and 
and changes in policy variables. A general account of Simpson (55) and in Pringle, Butleir and Davie (172) 
the problems arising in microanalytic simUJlation studies and Davie, Butler and Goldstein ( 49). The first survey 
is provided in Orcutt and others (153). follows the progress of some 5,000 children born in 

4.5. Compulsory methods of oolleotitig statistics March 1946. It was initiated mainly with the object 
have inevitable limitations. Even if backed by legal of obtaining medical information but it :has also pro-
sanctions, oompulsory nationwide returns depend for duced educational data of very great interest. A list 
their success on acceptance by the public, and this sets . of fifty-two publications is given in Douglas, Ross and 
a limit to the subjects on which questions can be asked; Simpson (55, pp. 232-5). The second survey relates 
their quantity and their diffioulty. While complete to a larger sample of some 17,000 children born in 
returns are needed for such purposes as enumerating 1958. A general account of longitudinal studies together 
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with descriptions of many of these is given in Wall and 
Williams ( 27 4). 

4.11. Sample surveys are not restricted to single 
countries but are sometimes organized on an inter­
nation1al basis. Two examples relevant to the subject 
matter of this report relate to achievement in mathe­
matics and to the use of time. The first of these was 
sponsored by the International Project for the Evalua­
tion of Educational Achievement (IBA) and is des­
cribed in detail in Husen ( 108). The study covers 
twelve countries and examines achievement in mathe­
matics in relation to school organization, ourriculum, 
methods of instruction and social factors. It has resulted 
in a large data bank containing fifty million pieces of 
information. The second international survey was 
sponsored by UNESCO and is described in detaiJ in 
Smlai (210). It is a cross-national comparative survey 
of daily activities in urban and suburban regions and 
also covers twelve countries. 

4.12. The longitudinal surveys mentioned in 4.10 
above are one of the few means available at present 
of collecting information about individua[s at different 
stages of their life. Another method which, in Britain 
at any rate, has been developed largely for medical 
purposes is the construction of case registers and 
record linkage systems. The building up of what,, in 
effect, is a computerized. data bank relating to patients 
suffering from a partiCUllar disease, or group of diseases, 
in a particular area is useful both to practitioners and 
to medical researoh workers. Such a register is described 
and its uses are ildustrated in Baldwin (15). 

4.13. This method, employing a population register, 
statistical files and record linkage, can be applied in 
many fields of a pfactical, administrative nature; in 
recording and keeping up to date, for instance, details 
relating to the pay and pension rights of teachers or 
the progress of students through a university. It can 
be further extended to record information on the 
population as a whole. A system of individual identi-

. :fication numbers and personal data files has been in 
operation in Norway. over the last decade and is de­
scribed in Nordbotten (149) and Aukrust and Nord­
botten ( 12). A geneiial discussion of the problems of 
data storage and linkage took place at the thirty-sixth 
session of the International Statistical Institute and is 
reported in Norbotten (148) and the papers and com­
ments that follow it. 

4.14. Up to now, systems of individuailized data 
(1-D systems) when designed to cover the population 
as a whole have conoentmted on a limited range of 
information though they can be organized to absorb 
sample survey data in addition to their main series. 
Potentially, they are a very powerfw tool for im­
plementing the statisticail system described in this report 
and · this type of application is emphasized in the 
references just given to the Norwegian developments. 
The existence of a complete I-D system in any country 
would not do away with the need to think out the 
structure of a system of social and demographic 
statistics and the principles on which it should be 
based; indeed the wealth of information might well 
make this need a:N the greater .. But it would shift the 
emphasis from subsystems defined with reference to 
conventionally disrtinct bodies of data to analytical 
topics defined on the assumption that connexions 
between subsystem$ would not be much more difficult 
to make than connexions within subsystems. 
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4.15. The development of completely general I-D 
systems comes up against difficulties which are likely 
to take some time to overcome. In the :first place, the 
amount of data to be assembled, stored and manipulated 
is very large. In the second place, the process of 
recording is a continuous one and a feature of the 
method is the facility it offers for connecting events 
which are separated in time0 so that the data stored 
must be able to be retrieved and manipulated over at 
least a human life span. And, :finally, there is, in some 
countries at least, a problem of public acceptance. 
While it is possible to build in controls whioh if<ifhe 
system is used propedy, would safeguard the individual 
from its misuse, it is hard to see how these controls 
c<?uld be effective if the operating authorities, possibly 
with the best intentions, decided to misuse the system. 
!h!s point ~homd not be overemphasized, the danger 
IS inherent m any record system that enables names, 
addresses and characteristics to be linked. But the 
possibility of compiling detailed, individual dossiers 
would increase a danger which a:Ll human history sug­
gests cannot be entirely ignored. 

B. Problems connected with different kinds of data 

4.16. We have seen that t:here are many means 
available for oo11ectring data of the kinds described in 
this report. Sometimes there will be a choice between 
alternative means, all capable of yielding the informa­
tion required; sometimes aM that is needed is a modi­
fication of an existing means; and sometimes a new 
means will have to be estaiblis.hed. The emphasis in 
this report is on connectedness, between different aspects 
of life and over time. and this is likely to tip the 
balance of advantage in favour of the newer methods 
of . collection, multi:-purpose samples, longitudinal sur­
veys and so on. Nevertheless, more traditional methods 
of collection would seem to remain indispensable in 
some areas and definitely advantageous in others. 
Accordingly, in this section we shall review the main 
~Lasses of. daita _irequired by the system in terms of the 
means which Illlght be used for collecting them. 

1. DATA ON STOCKS 

4.17. Although all the methods of collection de­
scribed in the last section are capable of yielding stock 
data, only a census of population, apart from a com­
plete I-D system (which might be regarded as a per­
petual census), can provide the · complete coverage 
needed for many purposes including benchmark data 
for samples and projections. 

4.18. ·A census is usua1ily taken every tenth, or at 
most every fifth, year. Estimates relating to the size 
and structure of the population are usually made with 
the help of flow statistics of births, deaths and migrants; 
and the reSU!lting series are eventually adjusted after 
another census has been taken. Statistics of migration 
are often a weak ,link in this procedure even in coun­
tries which have effective arrangements for the registra­
tion of births and deaths. 

4.19. In many fields more specific information is 
needed and this can frequently be obtained through a 
system of administrative reporting, that is the collection 
of data as a by-product of admin[stration whether it 
is needed for administrative purposes or not. Some 
institution, say a school, is required to send to some 
central authority at regular intervals, say each year, 
a standard statisticail return describing its activities 



which, because it is in standard form and relates to the 
same date, or· period, in each year, oan be added to 
the returns from all other schools and used in com­
piling a statement for the school system as a whole. 

4.20. If an institution is asked to make a regular 
return, it is to be assumed that the questions asked 
are of a kind that it can answer from its ordinary 
records, with a certain amount of search but without 
the need for any form of special inquiry. Since many 
oategories of institution keep more or less elaborate 
records which, within categories, are amenable to 
standardization, because all the constituent institutions 
are engaged in a similar activity, regular returns pro­
vide a powerful means of collecting information. 

4.21. In extending stock data in this way, the main 
problem is to ensure compatibility with the basic demo­
graphic records. A standard definition of age is needed; 
and year of birth would seem the most convenient. 
Stock statistics often. need to be compared, and so 
should relate to the same date; 1 January would seem 
a convenient choice, though cases could be made out 
for other dates. Common classifications need to be 
worked . out, to avoid, for example, one set of data 
being tabulated in five-year age groups and another in 
three-year age groups. These points, all trivial in them­
selves, can give a great deal of trouble to users, who 
are rarely in a position to make the necessary correc­
tions and adjustments. 

4.22. If more elaborately classified stock data are 
needed, resort must be had to a multi-purpose survey. 
It may be doubted, however, whether estimates relating 
to the whole population classified in such a degree of 
detail will often be needed. As was pointed out above 
in the discussion ·of microdata sets, a sample of obser­
vations provides sufficient information for many analyt­
ical purposes. 

2. DATA ON FLOWS 

4.23. Stock data provide a means of estimating 
net flows: the net change in the stock over a given 
time interval. But for many purposes we need informa­
tion about gross flows, the inward flow being distin­
guished from the outward flow. This type of informa­
tion can be obtained in several ways. As an example, 
let us consider the movement of pupils between the 
branches of a school system. 

4.24. One way is to make use of school records. 
As we have seen, it is quite usual to conduct an annual 
census of school-children, each school making a return 
of its own pupils at a given date. To obtain flow infor­
mation, this recording system would have to be extended 
by asking the position a year ago of all the pupils now 
present at the school. Some would have come to 
school for the first time, some would ha'Ve remained in 
their present school, some would ha'Ve come from 
another school and some would have come from 
abroad. It would also be desirable to ask what had 
happened to those on the register a year ago who were 
not on the register now. Some would have moved to 
another school or into a job, some would have died and 

be enrolled in some other part of the educational sys­
tem. This example illustrates the clifficulty of achieving 
complete consistency in an open system of records but 
should not, in practice, lead to serious inaccuracy. This 
method has been applied by the Central Bureau of 
Statistics of the Netherlands and results for 1967 have 
been reported (145). 

4.25. Although this method is fairly simple to 
apply, there remains the administrative burden of 
matching and updating. This can be further simplified 
by the adoption of the cohort coding system designed 
by UNESCO, Goldstone (85). In this scheme, pupils 
are divided into school cohorts and are given common 
cohort codes which record age at entry, year of entry 
and grade of entry. The pupil keeps his basic code and 
only subsequent events are added. In this way a recon­
struction of events is possible and so the method pro­
vides not only year-to-year links but also longitudinal 
data of the kind described in the following section. 

4.26. A second method is to collect the informa­
tion from a sample of individuals or their parents. This 
method has the advantage that at the same time it is 
possible to collect information which would not be 
readily available in school records. An example, relat­
ing to the school system of Baden-Wiirttemberg is pro­
vided in Freytag and Weizsacker (74). 

3. LoNGITUDINAL DATA 

4.27. The methods described in the preceding sub­
section are designed to trace changes of state over an 
interval without concern for the states the individual 
was in earlier in his life. For some purposes this is 
sufficient: the probability of moving from a given state 
to other states may be independent of the path by which 
the given state was reached, that is to say a knowledge 
of past states adds nothing to a knowledge of the pres­
ent state in assessing future prospects. But this is not 
a general proposition and in any case it needs to be 
tested. As model-builders, we may wish to define states 
so that the probabilities of various movements from 
them are the same for all individuals in them; but this 
only amounts to saying that/where past characteristics 
are important, current states must be defined by refer­
ence to past as well as present characteristics. 

4.28. In such cases it is not sufficient to string 
together information relating to different samples of 
indi'Viduals at different stages of life. Instead, it is 
necessary to trace the progression of a given vintage 
(or cohort) of individuals: to set up a longitudinal 
study. In other words, longitudinal data are essential 
where the past exercises an influence on the future 
which is not summed up in the present; if it were, life 
sequences could be assembled by combining different 
samples at each stage of life. 

4.29. Longitudinal data, as in the surveys men­
tioned in paragraph 4.10 above, are usually built up 
gradually by recording as they take place the events in 
the life of a group of people of the same age. 

some would have emigrated. This kind of question is 4.30. An alternative approach, exemplified in 
somewhat different from the first kind. A school can Wolgang, Figlio and Sellin (286), is to select a sample 
reasonably be expected to know where a pupil was a born in some past year and then build up a record of 
year ago but cannot always be expected to know the the relevant events in their lives from official records. 
present position of a pupil who has left in the course In this way it was possible to trace the criminal his-
of the year. He may have left with the intention of tory of a group of ten thousand boys born in 1945 
taking a job but by the end of the year he may in fact over the ages 10 to 18. 
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4. INTEGRATED DATA 

4.31. In section E of the preceding chapter we 
saw the importance of being able to integrate data in · 
addition to being able to compare and link them. Inte­
gration depends largely on conformable classifications 
and the ability to cross-classify individuals by a num­
ber of characteristics. If we begin by thinking of sepa­
rate bodies of data relating to education, manpower, 
health and so on, we can reasonably expect to be able 
to integrate data within areas but not between areas. 
In order to integrate data between areas we must make 
use of a method that enables individuals to be classified 
a(:(,ording to criteria drawn from more than one area. 
Apart from an 1-D system, such methods are either 
microdata sets or multi-purpose surveys as far as 
integration under addition is concerned. 

4.32. In the case of integration under multiplica­
tion, the need is to obtain conformable classifications 
for accounting data and for human stocks. In conclud­
ing this chapter let us consider some of the problems of 
fitting accounting data into the system. 

5. ACCOUNTING DATA 

4.33. Two kinds of accounting data arise in the 
system: the accounts of services such as education, 
health etc. on the production side; and the income and 
outlay accounts of households, including information 
on transfers in cash and kind on the consumption side. 

4.34; " Accounting data relating to services can only 
come from the establishments and institutions respon-

26 

sible for producing and financing the services. Since this 
part of the present system is to be thought of as an 
extension of the SNA, the general principles suggested 
there should be followed. There are, however, some 
additional problems. ,If we take education as an exam­
ple, the more important of these can be described as 
follows. First, it is necessary to ensure that the accounts 
for schools run by public authorities, private non-profit 
institutions and private enterprises are reasonably com­
parable. Second, · it is necessary to group the separate 
establishments into categories conformable with the 
data on student stocks and flows. Third, it is necessary 
to account separately for ,ancillary services such as 
school meals and school health. This may not be diffi­
cult in the case of schools i:un by public authorities 
but is likely to present a problem in countries where 
the private educational sector is important. Finally, it · 
is necessary to find a means of accounting for the cost 
of various types of part-time student compared with 
full-time students and for the cost of students educated 
in different disciplines. 

4.35. Information on incomes, outlays and trans­
fers falls mainly within the subject matter of household 
expenditure surveys but, again, special problems are 
likely to arise. The most obvious of these relates to 
information on the costs of free services and benefits in 
kind in such areas as education and health. Households 
can be expected to know what services and benefits 
they receive but it will then be necessary to cost them 
on the basis of accounting data obtained from the 
suppliers. 



V. SOCIAL INDICATORS 

A. The need for social indicators 

5.1. Without attempting a precise definition of the 
term, we can say that social indicators are constructs, 
based on observations and usually quantitative, which 
tell us something about an aspect of social life in which 
we are interested or about changes that are taking place 
in it. Such information may be objective in the sense 
that it purports to show what the position is or how 
it is changing; or it may be subjective in the sense that 
it purports to show how the objective position, or 
changes in it, are regarded by the community in gen­
eral or by different constituent groups. There is no rea-

. son to suppose that objective and subjective indicators 
relating to the same phenomenon will necessarily move 
together because the tastes, attitudes and standards of 
people may change or conflict. 

5.2. If we are willing to attach this general mean­
ing to social indicators, it is not rvery difficult to see 
why they are wanted; the reasons are those for wanting 
any kind of information. In the first place, they enable 
us to describe what the position is, or what changes 
have taken place in it, either objectively or subjectively. 
In the second place, they provide us with the data to 
be explained if we wish to understand, in either objec­
tive or subjective terms, why things are as they are or 
why certain changes have taken place. The explana­
tions· of the objective and the subjective situations will, 
in general, run in different terms. In the third place, 
given an understanding of the situation, policies may 
be introduced to improve it, objectively or subjectively, 
and the indicator serves to show whether or not an 
improvement is to be observed after the policy is 
introduced. Since other changes will often be taking 
place at the same time, there will generally be some 
difficulty in isolating the effect of the policy; but, in 
principle, this can be done given a sufficiently detailed 
model. 

5.3. The way in which a social indicator can best 
be used depends very much on circumstances. As an 
illustration of this proposition let us consider the ex­
pectation of life at birth which, by summarizing survival 
rates at all ages, provides a convenient, simple measure 
of the general state of health. A plot of the expectation 
of life at birth against income per head in different 
countries suggests that the expectation more than 
doubles as income per head is raised from $100 a year 
to $1000 a year, whereas beyond this level little u any 
further improvement is observed. This finding suggests 
that in poor countries it may be more important to 
direct capital to increasing employment and productivity 
than to extending medical facilities. In rich C01Untries, 
on the other hand, the effect of economic improvement 
is likely to be confined to · the poorest sections of the 
community. A second point is that while the expecta­
tion of life at birth is a useful swnmary indicator, it 
is in fact too -summary to serve as an objective of 
medical policy. For this purpose different areas, such 
as infantile mortality, the control of epidemic diseases, 
cancer, psychiatric disorders and road accidents, need 
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to be considered separately and the expected benefits 
from different courses of action need to be weighed 
against their costs. A final point is that the expectation 
of life at birth ( or at any other age) says nothing 
about the healthiness of that life; for many purposes 
it would be useful if the total expectation could be 
divided between years of good health and rvarious de­
grees of sickness and disability. 

B. Criteria for defining social indicators 

5.4. We have seen in the preceding section that 
social indicators may serve the needs of curiosity, under­
standing and action or any combination of them. Since 
curiosity and the wish for understanding frequently 
arise · from a desire for action, it can be argued that 
social indicatom should be defined with particular areas 
of social policy in mind and should be directed to 
providing the information needed for policy purposes. 
From this point of view the definition of indicators 
should begin with an attempt to map out areas of so­
cial concern which, as we saw in section A.3 of chap­
ter I above, is the line taken in OECD (156). This 
is an acceptable starting point provided that it is realized 
that without a good deal of analysis it may not be pos­
sible to identify areas of concern in any but the broad­
est terms so that only the most general guidance can be 
given as to the kind of indicators that would be useful. 
As a rule it will be necessary to go through an analyt­
ical stage, leading to an understanding of the relevant 
social processes, before the indicators needed can be 
specified in detail. 

5 .5. Leaving curiosity and understanding on one 
side, the information which would be useful m for­
mulating policy, taking action and reviewing the con­
sequences of action is not necessarily the same in each 
case. Useful information may take the form of a simple 
data series, such as the number of live births in suc­
cessive intervals of time, the elementary processing of 
two or more series, as in calculating crude or stand­
ardized birth £ates, or a more complicated form of 
processing, as in the calculation of the expectation of 
life. It may be useful to .distinguish between simple 
indicators, that is data series, and synthetic indicators, 
that is · constructs from data series inrvolving a greater 
or lesser amount of processing; but it must be admitted 
that a social indicator may be of either kind. This 
would conform to the practice in economics, where 
"tons of saleable coal raised" would provide a simple 
indicator of the output of the coal-mining industry and 
the "gross domestic product at constant prices" would 
provide a highly processed synthetic indicator of eco­
nomic performance in the aggregate. 

S.6. Apart from the detailed information required 
for policy purposes, it may also be useful to summarize 
the salient features of some aspect of social life. In the 
case of education, for instance, it would be of consider­
able interest to know how the number of years spent 
in full-time formal education has been changing, the 
division of this · time between primary, secondary and 



tertiary education, and the dispersion of individual 
times around the arverage for the whole community. 
Such information can be extracted from the records 
of countries with well-developed statistical services. It 
would also be of interest to know how far the aims of 
educational systems were adapted to the needs of the 
societies they serve and bow far the methods employed 
in realizing these aims were efficient. It is not imme­
diately apparent that an educational system which ends 
at a comparatively early age and involves in its final 
stages a high level of specialization is well suited to a 
society which lives under conditions of rapid and far­
reaching technical change; nor is it apparent that the 
knowledge gained, the concern for knowledge shown or 
the identification of those taught with cultural values 
are commensurate with the time, effort and money 
devoted to education. These are clearly controversial 
questions which challenge the nature of an educational 
system and not merely the details of its operation. They 
are questions which are seldom asked and almost never 
answered. The data which might contribute to answers 
are certainly not available in conventional educational 
statistics. 

5.7. This last example brings out a point which is 
obvious enough but which is worthy of explicit men­
tion. A social indicator can only be constructed if we 
know how to construct it and if the data needed for 
its construction exist. This means that there may be 
indicators which we should like to have but which, at 
any particular time, we cannot have. An example of 
something that falls short of the ideal is provided by 
the input measures of output adopted in the national 
accounts in respect of such services as health and edu­
cation provided by public authorities. The conventional 
measures are acceptable for many purposes but clearly 
they do not enable us to compare inputs and outputs 
in these activities. · 

5.8. The outcome of this discussion can be sum­
marized as follows. Social indicators relate to some area 
of social concern and they may serve the purposes of 
curiosity, understanding or action. They may take the 
form of simple data series or they may be synthetic 
series obtained by applying a greater or lesser amount 
of processing to data series. At any particular time, it 
may not be possible to construct all the indicators that 
would be desirable and this limitation should be kept 
in mind. Social indicators form a subset of the data 
series and constructs actually or potentially available 
and are thus distinguished from other statistics only by 
their suitability and relevance for one of the purposes 
mentioned. An account of social indicators and their 
relationship to social data series and other constructs 
is provided in Moser (142); and a description of the 
work carried out at the United Nations Research Insti­
tute for Social Development on indicators of socio­
economic development appears in McGranahan and 
others (135). · 

C. Methods of constructing social indicators 

5.9. In this section some account will be given of 
methods available for the construction of synthetic social 
indicators which involve a considerable amount of data 
processing. There is nothing to be said about the con­
struction of simple indicators and it is hardly neces­
sary to describe the construction of elementary forms 
of synthetic indicator which are derived from these by 
calculating ratios, rates of growth and the like. The 
discussion will begin with.methods thatJead to descrip-

tive indicators and will continue with an account of 
the problems that arise if the indicators are to be cap­
able of bearing an interpretation in terms of welfare. 
Indicators for different parts of the system will be sug­
gested in part Two. 

1. FACTOR ANALYSIS 

5.10. This is a method of exploring systematically 
the common components of variability in a set of vari­
ables and of arranging the results in an ordered manner. 
It originated as a means of analysing the results of 
mental tests but is in no way restricted to that applica­
tion. In the final version of his great work The Vectors 
of Mind, Thurstone (216) wrote: 

"Factor analysis is useful, especially ;in those do­
mains where basic and fruitful concepts are essen­
tially lacking and where crucial experiments have 
been difficult to conceiive. The new methods have a 
humble role. They enable us to make only the crudest 
first map of a new domain. But if we have scientific 
intuition and sufficient ingenuity, the rough factorial 
map of a new domain will enable us to proceed 
beyond the exploratory factorial stage to the more 
direct forms of psychological experimentation in the 
laboratory." 
5.11. In its application to time-series the method 

can be outlined as follows. We start with m series, each 
· observed over a common period of n years. Let each 
series be measured in terms of the deviation from its 
mean over the n years and let these deviations be 
normalized so that the sum of their squares is equal to 
1. If n = 3 each series of normalized deviations can 
be represented as a point on a sphere of radius one and 
so the m series will appear as m points on the unit 
sphere. The position of each point can be defined by 
means of its relationship to a system of three Cartesian 
co-ordinates whose origin is at the centre of the sphere. 
The position of these co-ordinates is arbitrary but let us 
take the first to be a diameter connecting the poles of 
the sphere, the second to be a diameter connecting two 
points on the equator and the third to be another 
diameter also connecting two points on the equator 
which are set at right angles to the second co-ordinate 
( and also of course to the first) . These co-ordinates 
can be interpreted as constructed series, each indepen­
dent of ( or orthogonal to) the other two, in terms of 
which each of the original m series can be expressed. 
If two of them series are perfectly correlated positively, 
they will be represented by the same point on the 
surface of the sphere; if they are perfectly correlated 
negatively, they will be represented by points at oppo­
site ends of a diameter; and if they are completely 
uncorrelated, the second point will lie anywhere on a 
great circle to . the plane of which the radius which 
terminates in the first point is perpendicular. 
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5.12. In general, the points representing them series 
will be scattered about the surface of the sphere in a 
haphazard fashion and so can only be expressed in 
terms of all three co-ordinates or factors. However, the 
points may cluster round a great circle in which case 
they can be :virtually accounted for in terms of two 
co-ordinates or factors; or they may cluster round a 
single point on the surface of the sphere ( or around 
the points at opposite ends of a diameter) in which 
case they are highly. correlated positively ( or nega­
tively) and can be virtually accounted for in terms of 
a single co-ordinate or factor. 



5.13. H n > 3 the visual representation in terms 
of points on the surface of a sphere has to be general­
ized. This can be done by considering points on the 
surface of a hypersphere of n dimensions. In general, 
these points can be expressed exactly only ~ terms 
of n co-ordinates or factors. However, expenence in 
many fields of application shows that the correlations 
between variables ( or series) is such that most if not 
all of their variation can be expressed fairly accurately 
in terms of a relatively small number of factors. For 
instance in Wilkinson (281) it is shown that of the 
total variance of seventeen variables indicative of the 
structural and environmental characteristics of a sample 
of houses in the town of Leeds, 72 per cent can be 
accounted for by five factors. 

5.14. In the foregoing account of factor analysis 
use was made of a geographical analogy involving the 
concepts of poles and an equator. Evidently, on the 
terrestrial sphere the poles and the equator cannot be 
placed anywhere. But, on an abstract sphere they can 
be placed anywhere provided only that the axis of the 
poles is perpendicular to the plane of the equator. 
How, it may be asked, is their position determined 
in such a case? In the method of calculating factors, 
or principal components as he calls them, proposed in 
Hotelling ( 106), the first component or factor ( which 
we may identify with the polar axis) is chosen in 
such a way as to be as representative as possible of the 
movement of them series over then time intervals or, 
in more technical language, to account for as large a 
part as possible of the sum of squares of the observa­
tions. The second factor, orthogonal to the first, is then 
chosen so as to account for as large a part as possible 
of the residual sum of squares left after the part 
accounted for by the first factor has been removed. And 
so on until, in the case of m variables which are linearly 
independent, the sum of squares is exhausted by the 
mth factor. 

5.15. The factors obtained in this way are mathe­
matical constructs, the first being the series most repre­
sentative of the movement of the m original series, the 
second, the next most representative but orthogonal 
to the first and so on down the line. In general, there­
fore, factors are not to be interpreted in substantive 
terms. However, the co-ordinate system is arbitrary 
and we are free to rotate it relative to the surface of 
the sphere if at the same time we change the co­
efficients relating the series to the factors. By rotating 
the original co-ordinate system we may seek a new set 
of orthogonal factors which we can identify with 
social forces in the real world. This is done by observ­
ing the connexions between the rotated factors and the 
initial series. For instance, in Wilkinson (281) the 
author identifies the first and fifth factors with environ­
mental influences and the second, third and fourth with 
structural influences. Once this identification has been 
made, it is possible to analyse the determinants of house 
prices by regressing these prices on the factors, which 
are few and uncorrelated, rather than on the original 
influences, which are numerous and correlated. The 
conclusion, in this instance, was that on the whole 
house prices are rather more responsive to environ­
mental influences than they are to structural influences. 

5.16. Apart from rotating the axes, it is also pos­
sible to transform them so that they are no longer 
orthogonal. For the purpose of interpreting factors 
there is much to be said for this procedure since there 
is no reason why influences· which we vaguely apprehend 

29 

as social forces should be independent of one another. 
But just becaUISe they are non-orthogonal ( or oblique), 
these axes give rise to difficulties, which will not, how­
ever, be recounted here. 

5 .17. The "humble role", as Thurstone called it, of 
factor analysis should be apparent from this example, 
but it should not on that account be despised. For in 
dealing with many social problems we have no clear 
picture of the relevant variables and their relationships 
as we have, generally speaking, in the natural sciences 
and even in some branches of economics. A method 
which offers the possibility of systematic exploration is 
therefore to be welcomed. 

5.18. On the other hand it must be recognized that 
the method needs careful handling if useful results are 
to be obtained, as the following considerations show. 

5.19. FiI1St, the variables to be included and the 
way in which they are included need a good deal of 
thought for almost by definition these questions have no 
unequivocal answer. For instance, we might represent 
the labour force by the numbers in employment, _ the 
proportion of the population employed, the proportion 
of the population between the school-leaving age and 
the conventional age of retirement employed, the rate 
of growth of employment and in many other ways. 
Which we choose ( we may choose more than one) 
depends on which we think, in the absence of any cer­
tain knowledge, will best contribute to the aim we have 
in mind. 

5.20. Second, even if all the series are measured 
in a common unit, such as money or money of con­
stant purchasing power in the case of an economic ex­
ample, we have a choice between expressing the basic 
association between the series in terms of the correla­
tion matrix or the variance matrix. Il we choose the 
first alternative, each series has equal weight; whereas 
if we choose the second alternative, large series, like 
wages, will have a much greater weight than small 
series, like unemployment benefits. The use of the 
variance matrix means that large series will tend to be 
better represented than small series in terms of any 
given number of factors. 

5.21. Third, if the observations relate to regions 
which differ widely in size it will usually happen that 
the number of people, workers, students, criminals or 
whatever it may be will be large in the large regions 
and small in the small regions. Since it is not of much 
interest to discover that large regions are on the whole 
large, by whatever characteristic they are measured, 
and that small regions are small, it may be best to 
deflate the series by dividing them by the population. 
However, for some purposes it may be more relevant 
lio use the physical areas or the gross national products 
of the regions as deflators. Several problems of this 
kind are exemplified in Stone (195). 

5.22. Finally, if the initial series are expressed in 
different units, as will usually be the case in social 
applications, it is no longer useful to start from a 
variance matrix though the arbitrary scaling implied 
in the use of a correlation matrix may be acceptable. 
More sophisticated scaling techniques may be useful 
if an attempt is to be made to give different weights 
to different series. 

2. INDEX-NUMBERS 

5.23. Another method of constructing synthetic 
indicators, and the one extensively used in construct-



ing economi~ indica~ors, is ~e _technique of index­
numbers. TbIS technique, which 1s usually applied to 
series of individual prices and quantities provides a 
means of combining th~m into averages ~r aggregates 
such as the general pnce level or the gross domestic 
product. It requires the choice of: (a) a base period 
by reference to which the calculations are made; (b) a 
~et _o~ simple _indicators, o~ ~ata series, in respect of the 
md!vidual ~nces '?r quantities; (c) a set of weights to 
which the simple ~ndicators can be applied; and (d) a 
formula for carrymg out the calculations. 

5.24. Interest in price comparisons and the pos­
sible use of index-numbers in making them have long 
histories as can be seen from Fleetwood ( 69) and 
Parenti ( 160). Individual price series existed before 
any satisfactory basis was available for weighting them 
and, in early wholesale price index-numbers the 
~evice was used either of counting the series f~r an 
important commodity several times or of including 
se~arate series for several varieties of that commodity. 
With the development of family budget inquiries cen­
suses of production and, finally, the national acc~unts 
~ furn basis for weighting has become available; though 
1t should be noted that as late as the 1930s "business 
indicators", compiled by combining such diverse series 
as steel production, employment in manufacturing, ton­
n~ge of shipping under construction and postal deliv­
enes by means of more or less arbitrary weights were 
still_ in use. Their place has subsequently been' taken 
by mdex-numbers of production, culminating in meas­
ures of the gross domestic product at constant prices, 
but in their day the crude indicators served a useful 
purpose in tracing the ups and downs of economic 
activity. 

5.25. The raw material ror the construction of 
price and quantity index-numbers could obviously be 
treated by the methods of factor analysis. An interest­
ing example of the use of analogous methods in this 
field is given in Theil (213). 

5.26. Many types of formulae have been proposed 
for index-numbers and new ones are introduced from 
time to time. A systematic account of most of them 
was given some fifty years ago in Fisher (67). In spite 
of the variety then available and of later additions, 
most practical work makes use of the aggregative 
index-numbers associated with the names of Laspe~es 
and Paasche and of their geometric average, Fisher's 
ideal index-number. . 

5.27. Fisher's form of index-number enables the 
change in a value total to be divided between influences 
associated with price movements and influences asso­
ciated with quantity movements by means of formulae 
symmetrical in prices and quantities. In Siegel (188) 
it· is shown how Fisher's method can be used to divide 
the change in a value total between any number of 
influences, though it must be recognized that the calcu­
lations to be made rise rapidly with the nvmber of in­
fluences ·and become almost prohibitive if more than 
five influences are introduced. A socio-economic exam­
ple of this method applied to the influences which 
result in earnings per head in a region being different 
from those in the country as a whole is given by the 
U. K. East Anglia Economic Planning Council (233, 
pp. 77-9). Male earnings in each industry both in the 

• region and the country were expressed as the product 
of numbers employed, weekly hours worked and hourly 
wage rates. Earnings per head in the region were 9 per 
cent below those in the country as a whole, and i-t was 
e~pected that this difference was mainly due to the 
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pre~ence in the region ~f low-paid industries, such as 
agnculture. The analySis showed that differences in 
industrial composition accounted for 3 pe,rcentage 
points, differences in hours worked accounted for 
-1 percentage points (that is longer hours were 
worked in the region than in the country as a whole) 
and ? percen~age po~ts to differences in rates of hourly 
earnmgs. This analysis could have been generalized to 
separate out the differential effects of unemployment in 
and the sex composition of the two labour forces. 

5.28. The method of index-numbers can be devel­
oped in many ways which are relevant to the subject 
matter of this report. At least two of these have al­
ready been tried and are briefly described below. 

5.29. The first application is concerned with the 
comparison of levels of living in countries with widely 
differen~ natural conditions, social a,rrangements and 
economic structure. In such cases the commodities 
produced are frequently so different that the tradi­
tional approach of comparing representative baskets of 
goods and services in the two countries breaks down 
while the unreliabiN.ty of exchange rates as deflato~ 
of money totals is likely to be accentuated. In the case 
of food, it may be possible to recast the estimates in 
terms of nutritional units but there remain the prob­
lems of valuing these units and of deciding how far 
equal quantities of each are equally desirable in the 
two situations; and in other cases alternative units are 
generally not available. Consequently, efforts have been 
made to supPlement or even replace economic data 
with information from other fields such as demography 
health and education. Among the many conceptuai 
problems of this type of application is the choice of an 
acceptable weighting system. Examples of analyses on 
these lines are provided in Bennett (25) and by the 
level of living index developed at UNRISD and 
published in Drewnowski and Scott (56). 

5.30. The second application also relates to oom­
parisons of levels of living but in a very different con­
tex~. W!th_ the growing concern for enviro!1111ental pol­
lution, 1t 1s argued that the gross domestic product is 
not a good measure of economic performance because 
the amount of untreated pollutants arising from mod­
em methods of production and forms of consumption 
is not accounted for in it. If a proper accounting were 
made, it is said, total output would be seen to grow 
more slowly than is indicated by the conventional 
measure. 
· 5.31. In Leontief (125) it is shown that if we knew 
(i) the. amount of each pollutant emitted by each 
branch of production and (ii) the input structure of 
processes capable of treating pollutants, then it would 
be possible to describe the productive system in terms 
of an extended input-Output matrix which embodied 
the treatment services and their costs. In Stone (200) 
this analysis was extended so as to introduce the con­
sumer into the picture since what is important is not 
to eliminate pollution altogether but to devote r-e­
sources to its reduction up to the point at which the 
gain from devoting a little more is balanced by the 
loss . of the goods and services· forgone to make this 
possible. 

5.32. With this additional information it would be 
possible to construct an estimate of the gross domestic 
product in which pollution was accounted for. Whether 
or not this measure would fall on the introduction of 
an anti-pollution policy would depend on how the 
services of reducing pollution were treated. If they 



were treated as intermediate product, the gross do­
mestic product would measure the output of commodi­
ties in the conventional sense and so would tend to 
fall at constant prices since some of the resources 
previously used to produce conventional commodities 
are diverted to the reduction of pollution. As a conse­
quence of this treatment the new policy will show 
itself in a rise in the price of conventional commodities. 
If, on the other hand, the services of reducing pollu­
tion were treated as final product, there would be little 
tendency either for the gross domestic product at con­
stant prices ito fall or for the price level to rise. What 
would tend to fall in either case is the output of con­
ventional commodities available for final demand. 

3. UTILITY AND OPTIMIZATION 

· 5.33. Even with perfect information on prices and 
quantities, there is no getting round the fact that rela­
tive values gradually change. As a consequence, index­
numbers based on a fixed set of valuations (prices) do 
not provide a measure of the satisfaction ( or utility) 
of the goods bought in successive periods. This can be 
seen. by comparing the results usually found by con­
trasting Laspeyres and Paasche index-numbers. Since 
the demand for goods that fall relatively in price tends 
to increase, Laspeyres' quantity index will usually 
show a greater rise than does Paasche's since it gives 
relatively. high weights to quantities that rise relatively 
fast. Most quantity index-numbers are of the Laspeyres 
type and, to avoid the difficulty just mentioned, it is 
common practice to bring the base up to date every 

. five or ten years. But this does not solve the problem 
of forming a comparable series and to get any further 
we need a means of comparing the satisfaction derived 
from different baskets of goods without reference to a 
fixed set of relative prices. 

5.34., .We can attempt to deal with this problem by 
taking as our point of departure an explicit utility 
function which expresses the satisfaction derived from 
a basket of goods in terms of the quantities which the 
basket contains. But there are great difficulties with 
this method. Since in practice we cannot measure 
utility, we can only try to choose between alternative 
functions in terms of the agreement with observations 
of the demand estimates derived ft,om them. Typically, 
we find it hard to choose between alternative formula­
tions which give different measures or indicators of 
utility; and it is not difficult to formulate demand fune­
tions which fit the observations well but do not lead 
back to any explicit utility function. Work in this area 
suggests that for the time being we cannot improve on 
the results obtained by constructing index-numbers; 
but it should make us question the cardinal significance 
that is usually attributed to them. It may of course be 
the case that some weighted average of consumption 
goods and services has risen by 10 per cent, as shown 
by an index-number; but this does not mean that the 
utility which the community derives from this addi­
tional consumption has also risen by 10 per cent quite 
apart from the fact that it may be accompanied by 
more pollution or by an increase in the inequality of 
incomes. 

5.35. Even if we cannot transform a measure of 
consumers' expenditure into a measure of welfare or 
satisfaction, we can derive some comfort kom the fact 
that under free market conditions consumers will do 
their best to spend their income so as to maximize 
their satisfaction, that is to say to equalize the satis-
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faction derived from different expenditures at the 
margin. 

5.36. This view of consumers' behaviour can be 
formalized by saying that to the best of their ability 
consumers solve a constrained maximum problem in 
making their choice of purchases. But evidently there 
are many cases in which consumers cannot be sup­
posed to behave in this way. The reduction of pollution 
provides an example. If we regard treatment services 
as final product, we should have to set up final demand 
equations for these services and this we cannot do, 
since consumers have no exeerience of buying them 
and in any case they are public goods. If, on the other 
hand, we regard treatment services as intermediate 
product, we should need to know how far treatment 
was to be carried in each case since otherwise it would 
not be possible to calculate the social cost of conven­
tional commodities which would be reflected in the 
prices paid by consumers. Just because treatment se~­
ices are a form of public good the extent of their use 
cannot be handled . by a market mechanism but re­
quires a political decision based on an assessment of 
how far it is worth while to meet the costs involved, 
that is to say on a form of cost-benefit analysis. 
Viewed in this light, one of the aims of cost-benefit 
analysis is to supplement market calculations where 
thes·e are impossible or ineffective. The seeming ob­
jectivity of market calculations is not an overriding 
consideration: the community is not well-served by 
ignoring pollution but, equally, the best solution is 
unlikely to consist of attempting to eliminate it entirely. 

4. LIFE EXPECTANCIBS 

5.37. Let us now tum to a source of social indi­
cators which is · derived from demography rather than 
economics. Actuarial calculations already yield a num­
ber of important social indicators, such as the· ex­
pectation of life at birth, and it is not difficult to show 
that they could be made to yield many more. -

5.38. The expectation of life at a given age is the 
number of years that individuals of that age can, on 
average, expect to live. Thus for a particular popula­
tion we might .find that, for males, the expectation of life 
at birth was 68.5 years and that this expectation had 
dropped to 11.8 years at age 65. These calculations can 
be made from a knowledge of age-specific death rates, 
since from these we can calculate age-specific survival 
rates and therefore the probability of surviving from 
any initial age to any later age. From this information 
we can determine the age at which the probability of 
survival from any given age is one-half. 

5.39. A time-series of the expectation of life at 
birth in a country tells us, under normal peace-time 
conditions, something about the state of health of that 
country, since it summarizes in a particular way the 
country's survival characteristics at ,all ages. It is c:lear, 
however, that it is not necessary to restrict · the oon­
cept of ageing merely to survival; it is possible to in­
troduce other changes . of state at the same time. For 
instance, table X.l in Stone (199) contains part of a 
survival table for males in England and Wales relating 
to 1964-65 in which, at each age, the survivors are 
classified by activity. 

5.40. A number of social indicators can be de­
rived from this kind of table. For instance, the ex­
pectation at birth is that in the first twenty years of life 
4.6 years will be spent before going to any kind of 
school, 6.5 years will be spent at nursery, primary or 



special schools, 4.3 years will be spent at the ordinary 
level of secondary school, 0.4 years will be spent at 
the advanced level, 0.3 years will be spent in some 
form of further education and 3.4 years will be spent 
outside the system of full-time formal education after 
leaving it. These numbers add up to 19.5, indicating 
that in the first twenty years of life, death accounts on 
average for half a year. 

5.41. Evidently, studies of survival need not relate 
simply to age or to changes in education and employ­
ment activities over the life-span. In principle, any 
imaginable changes of state, such as changes in health 
conditions, could be studied in this way. 

5.42. The decomposition of life e~pectancies, the 
calculation of the time likely to be spent in different 
states and the calculation of the probability of reach­
ing one state from another, do not exhaust the useful­
ness of the methods under discussion for the purpose 
of constructing social indicators. It is also possible to 
use the same information in association with data on 
unit costs to. work out the total cost of completing a 
sequence in life and, if desirable, to discount this cost 
back to the present. In this statement, cost can be 
replaced by gain or even by net gain. As is evident, 
the present system provides the information needed 
for all such calculations. 

5. PUBLIC OPINION SURVEYS 

5.43. The methods described so far aim at pro­
viding objective information. In dealing with social 
questions, however, we may also be interested in sub­
jective information relating to how much people in 
general know about an issue, how much importance 
they attach to it and what kind of solution they think 
would be desirable. 

5.44. Public opinion surveys provide a means of 
obtaining some light on such matters. It would be 
interesting to know, for instance, what issues are com-
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monly regarded as major problems and how the rank­
ing of these issues changes with time. It would also be 
interesting to know how fa.r the public connects one 
issue with another: does it believe, rightly or wrongly, 
that the great increase in pollutants in recent ye•ars is 
associated with activities and processes that contribute 
to the rising standard of living; does it believe, rightly 
or wrongly, that the scale and organization of modem 
enterprise, which also contribute to the standard of 
living, are associated with industrial unrest and alien­
ation? 

5.45. It has to be recognized (see Moser (141, 2nd 
edition, pp. 220-2)) that there are special difficulties 
in formulating and interpreting questions bearing on 
attitudes and opinions. Answers to such questions are 
particwarly sensitive to the way in which they are 
worded; and in many cases there is unlikely to be any 
simple, unqualified answer that reflects accurately the 
respondent's views. In Abrams ( 1) a number of ex­
amples &e given of subjective social indicators. 

D. . Concluding remark 

5.46. One of the main reasons for attempting to 
develop a system like the present one is the contribu­
tion of better related statistics to the production of 
social indicators. These potentialities are clear from 
recent work on social indicators as exemplified in 
Sheldon and Moore (186) and Shonfield and Shaw 
(187). For instance, in Sheldon and Moore (186, 
p. 670) Duncan remarks, in connection with educa­
tion, that: "records now on file which include informa­
tion on enrolment status, grades of school completed, 
and birth year ( or age at the survey date which can 
be translated into birth year) must be re-examined 
with a view to compiling as complete an account as is 
possible on the progress of successive birth cohorts 
through the school system". This view accords with 
the one taken in this report. 



VI. NON-MARKET ACTIVITIES 

A. Service activities in the SNA 

6.1. In many countries the service activities with 
which this report is concerned are wholly or · largely 
opeiiated by public authorities and private non-profit 
institutions. Profit-making establishments may be im­
portant in some branches, such as education and health, 
and these must, of course, be accounted for. But whereas 
the accounts of profit-making establishments follow the 
general lines laid down for industrial establishments in 
the SNA, those for non-profit institutions are a little 
more complex. In what follows the recommendations 
in the SNA will be described and illustrated in terms of 
the accounts for education. 

1. EDUCATIONAL ACTMTIES AND INSTITUTIONS 

6.2. In the SNA, establishments providing educa­
tional services may be organized as: (a) profit-making 
enterprises (industries); (b) private non-profit institu­
tions; or ( c) departments of central or local govern­
ment. In each oase, the establishments appear as a sub­
division of social and related community services in the 
industrial classification. 

6.3. In the case of category (a) no further details 
are suggested; as regards category (b), the content of 
this form of education is spelt out briefly in the discus­
sion of the purposes of private non-profit institutions; 
and as regards ( c) a subdivision is suggested in the 
discussion of the purposes of general government. At 
the detailed level these "purposes" are intended to be 
in one-to-one correspondence with the "services". The 
distinction between the two is that purposes indicate 
an area of concern whereas services, or activities, indi­
cate an area. of operation; for instance, secondary edu­
cation as opposed to the running of secondary schools. 

6.4. The scope of the educational purposes in cate­
gory (b) is set out in the SNA (255, p. 89), as fol-
lows: · 

6.6. Thus educational costs are divided between 
items like tuition costs and items like board and lodging, 
and the latter are to be treated, as far as possible, as 
subsidiary services. 

6. 7. The following more detailed classification of 
educational purposes is given in SNA (255, pp. 87-8) 
in respect of category ( c) : 

"General administration, regulation and research. 
Administration of ministries or central departments 
of education; general regulation and promotion of 
school systems, institutions of higher learning and 
adult and other educational activities; expenditure 
on research into objectives, organization, administra­
tion and methodology of all types of education. 

"Schools, universities and other educational facil­
ities. Provision, management, inspection and sup­
port of primary and secondary schools, colleges and 
universities, technical training institutions, schools 
for the deaf, blind and dumb of a non-custodial 
character and adult education facilities; scholarships; 
and loans and similar grants to individuals for edu­
cational and training purposes. 

"Subsidiary services. Transportation of school 
children, school meals, medical and dental services 
furnished in schools, and other ancillary services de­
signed to promote and facilitate school attendance." 
6.8. This more detailed classification presupposes, 

in conformity with the practice of most countries, a 
higher degree of institutionalization of subsidiary serv­
ices in general gO¥ernment than is found among private 
non-profit institutions. Jt is contemplated, for example, 
that there may be a special school-meals service, so 
that in this case the problem of board at any rate does 
not arise. 

2. ACTMTY (PRODUCTION) ACCOUNTS 

"Universities and colleges; primary and secondary 6.9. These accounts show, on the outgoing side, the 
schools; technical, vocational, arts and crafts schools; costs of all the inputs, both intermediate and primary, 
dramatic, music, dancing and other art schools; blind required to produce educational services; and on the 
and deaf schools. Included in addition are institutions incoming side, the revenues which enable these costs 
and organizations engaged in research into the objec- to be met, whether they be revenues from the sales of 
tives, organization, administration and methodology the output or income from transfers. 
of all kinds of education; providing scholarships, 6.10. Activity accounts are needed for each of the 
fellowships and other stipends for educational and three classes mentioned above. Within each class vari-
training purposes; and making grants in support of ous kinds of establishment, such as primary schools, 
educational research, activities and facilities." secondary schools, teacher training colleges, colleges of 
6.5. Thus charitable foundations making educa- further .education and so on, are distinguished, each 

tional and research grants are included in this category, with its own account. In the case of establishments run 
in addition to schools, universities and the like. It is by public authorities, separate accounts are set up for 
also said in SNA (255, p. 89, footnote a) that administration and inspection and for special services 

"Where educational institutions provide board and such as school meals and school health. 
lodging, social and sports clubs have restaurants, 6.H. For the profit-making establishments, revenue 
bars and lodging facilities etc., which it is not desir- takes the form of fees. Expenditure is allocated between 
able to cover in separate statistical units, supplemen- purchases of commodities (intermediate inputs), com-
tary data should be compiled on the outlays and pensation of employees (preferably divided between 
receipts for food and beverages and shelter included teaching staff and non-teaching staff); and other com-
in the total outlays and receipts of the institutions." ponents of value added. 
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6.12. For the non-profit establishments, public and 
private, fees and similar contributions paid by pupils 
and students or their parents usually play a minor role 
and the greater part of revenue comes from the cor­
responding purpose accounts. Expenditlllre is allocated 
as in the case of the profit-making units. 

3. PuRPOSE ACCOUNTS 

6.13. These accounts, which are needed only for 
the non-profit establishments provide a link between 
the actiivities of private non-profit institutions and gov­
ernment departments and the various forms of transfer 
which constitute their main source of revenue. Within 
each class, purposes and activities are in one-to-one cor­
respondence with one another. Each purpose account 
collects all the transfers intended for current expendi­
ture on a particular purpose and redistributes them so 
as to further that purpose: either by financing directly 
the corresponding activity or by giving grants and other 
benefits to institutions or individuals connected with 
that activity. 

6.14. For the purposes, in the case of government 
establishments, revenue consists simply of grants re­
ceived from public authorities. Expenditure may be 
devoted either to financing the corresponding activities, 
both public and private, or to giving grants to indi­
viduals. Thus a distinction is made between public grants 
to institutions and public grants to individuals. There is 
an arbitrary element here in so far as grants to -individu­
als are intended to cover fees to institutions, since 
these fees are in many cases paid directly by the financ­
ing authority to the institution and the individual re­
ceives only that part of the grant which is intended to 
cover living expenses. Nevertheless it seems desirable 
that as far as possible all fees, however financed, should 
appear under one heading, namely as payments by in­
dividuals for a service. This can be ac.hieved by show­
ing the full value of the grants as paid by the purpose 
accounts to the individuals themselves, and then rout­
ing that part which is intended to cover fees through 
the income and outlay accounts of households, whence 
it flows into the activity accounts of the relevant in­
stitutions. 

4. CAPITAL EXPENDITURE ACCOUNTS 

6.15. These accounts are needed for all three 
classes. They receive money from one or more of the 
capital finance accounts, which in most cases will re­
late to some larger institution, such as the central 
government, that has made itself responsible for the · 
capital expenditure of its educational establishments. 
This expenditure consists of investment in buildings 
and other capital equipment undertaken to maintain 
or increase the capacity of the establishments or to 
improve the facilities they offer. 

5. INCOME AND OUTLAY AND CAPITAL FINANCE 
ACCOUNTS 

appeals. The profit-making eniterpri.ses are usually re­
sponsible for only a small part of the total educational 
effort. Hence, having established ,the purpose accounts 
to take care of the aNocation of financial flows. it is 
justifiable, from a pureJ.y educational point of view, 
to merge the income and outlay and the capital finance 
accounts of education in larger iinstitutlonal aggregates. 

6. A NUMERICAL EXAMPLE 

6.17. In table 6.1 below, the accounting structure 
proposed in the SNA is illustrated in terms of a set 
of educational accounts for public authorities in Eng­
land and Wales in 1965. This table should not be 
taken as an exact illustration of the accounting treat­
ment proposed but should be taken as a preliminary 
outline of the lay-out of the economic accounts of 
education. 

6.18. Following the order of the SNA, the upper 
panel of table 6.1 contains ,the activity accounts,, the 
middle panel contains the purpose accounts and the 
lower panel contains the capital expenditure accounts. 
Thirteen activities and purposes are distinguished, which 
can be grouped under the three main beadings proposed 
in the SNA: general administration (column 1); educa­
tional institutions ( columns 2 through 9) ; and subsid­
iary services ( columns 10 through 13). The activity 
accounts in columns 7 and 9 · are empty because, in 
Britain, public authorities do not operate either univer­
sities or institutions of adult education;. and the corre­
sponding capital expenditure accounts are necessarily 
empty too. There are no data for capital expenditure 
on school transport, and so this service is here treated 
as if it simply cons1sted of buying genera[ transport 
facilities. • 

6.19. If we look at the incomings into the activity 
accounts, shown in the first two rows of panel (a), we 
can see that fees and contributions from iindividuals 
are negligible except for the parental contribution to 
school meals which, at the time, amounted to about 
one-third of the total cost of this service and now forms 
a larger proportion. Apart from this contribution and 
a small amount of _fees iin respect of teacher training, 
the whole cost of these activities is paid for by the 
public authorities themselves. 

6.20. The outgoings are shown in the lower part 
of panel (a). Row 3 shows the expenditure on com­
modities, that is to say on the products of industry in 
the widest possible sense. In the SNA there is a de­
tailed classification of commodities iin terms of the 
characteristic products of the various industries distin­
guished in the system; and further, the vailue of these 
commodities, expressed at producers' prices, is divided 
between basic values and commodity taxes. Although 
these distinctions are not illustrated in this example, 
the differentiation of commodities is of course essential 
for the purposes of input-output analysis and the separa­
tion of commodity taxes 'from basic values highly desir­
able. 

6.21. More attention is paid here to what the SNA 
6.16. These accounts have not figured in the above calls "compensation of employees", which in this group 

list. The reason is that educational establishments, with of activities constitutes the main component of value 
the exception of the profit-making enterprises., have added. In rows 4, 5 and 6, it is divided into three parts: 
hardly any financial autonomy. They are usually exempt salaries and employers' contribution to superannuation 
from most forms of taxation and do little saving or dis- schemes and national illSurance in respect of teachers; 
saving. They spend what money is available to them on wages, salaries and contributions in respect of other 
their services, and are dependent for their capital ex- staff; and items of labour income, in all cases very 
penditude either on the public authorities or on special. small, that cannot be classified under either of these 
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Table 6.1. The educational accounts of public authorities 

England and Wales, 1965 

Other 
insti• General Nanay Prirruiry Secollel• Special Teacher Univer• tutionsor adminis- schools schools ary schools training sities further tration schools colteaes . educa• 

·,. tion 

1 2 3 4 5 6 7 II 

Insti• 
tutions School 

of adult meals 
educa• and milk 

tion 

9 10 

a) Acnvm (PRODUCTION) ACCOUNn 
-· 

l. Fees and contributions from individuals ................... , .... , ••••• 0.5 38.l 
2. Transfers from corresponding government purposes .................... 46.5 3.3 305.6 375.2 20.5 28.2 136.3 76.8 

Total incomings .................................................. 46.5 3.3· 305.6 375.2 20.5 28.7 136.3 114.9 

3. Purcl-.ases of commodities (current) ......... · ......................... 18.7 0.7 54.l 71.l 5.1 ,8.8 20.2 67.6 
4. Salaries and employers• contributions : teachlna staff' •••••••••••••••••••• 1.2 1.3 204.0 226.3 9.0 11.2 81.9 
5. Salaries, wages and employers' contributions: others •••••••••••••••••••• 26.0 1.2 22.9 24.3 4.0 4.5 16.4 43.5 
6. Other labour income .............................................. 0.1 0.4 0.4 0.1 0.1 0.2 
7; Loan charfllel ........................... • ...... •, .. • • • • • • • • • • .. • • • • 0.5 0.1 24.0 53.1 2.3 4.J 17.6 l.8 

Total outgoings .................... .-............................. 46.5 3.3 305.6 375.2 20.5 28.7 136.3 114.9 

b) Pult.POSI! ACCOUNTS 

8. Receipts from central government .................................... 5.7 7.2 II.I 96.8 2.2 1.0 76.8 
9.: Rec:eiptS from local authorities .................. ; ................... 41.7 3.3 306.2 387.7 27.4 39.6 33.2 156.4 0.2 

Total incomings .................................................. 47.4 3.3 306.2 394.9 27.4 50.7 130.0 : 1$8.6 1.2 76.8 

10. Transfers to corresponding government activities •••• , •••••.•••••••••••• 46,S 3.3 305.6 375.2 20.5 28.2 136.3 76.8 
11. Transfers to. corresponding non-profit purposes ........................ . 6.8 11.5 94.3 2.2 1.2 
12. Fees for pupils at independent and direct-grant schools •••••••••••••••• 0.2 10.8 0.1 
13. Fees for pupils receiving special education •••••••••••••••••••••••••••• 0.2 6.6 
14. _Maintenance allowances for pupils over school-lcavina a,e •.••••.••••••• .I.I 0.1 
15. Teacher training awards ............................................ 10.7 
16. University awards .................................................. 0.2 35.7 
17. Further education awards for degree or equivalent courses .............. 8.7 
18. Further education awards for other courses •••••• ; ••••••••••••••••••••• 10.8 
19. Other awards and grants ••••••• ; .................................... 0.4 1.0 0.3 0.3 0.4 
20. International subscriptions · ........................................... 0.5 

Total out110inn ...................... ·················-········· 47.4 3.3 306.2 394.9 27.4 50.7 130.0 158.6 1.2 76.8 

'/ c) CAPITAL EXPENDITUIU! ACOOUNn 

~- rmance from central .government .................................... . 
22. Finance from local authorities ........................................ 1.1 0.2 37.3 61.0 3.6 7.2 28.9 9.9 

Total incomings ................................................... 1.1 0.2 37.3 61.0 3.6 7.2 28.9 9.9 

23. Purchases of commodities (capital) ................................... ·l.1 0.2 37.3 61.0 3.6 7.2 28.9 9.9 

Total outgoin.g:s ••••..•••.•.•.•.••••••••••••• , •••••••••••••••••••• 1.1 0.2 37.3 61.0 3.6 7.2 28.9 9.9 

£ mlllio11. 

School School Recrea• 
health transport tion and 

trainin, Total 

It 12 13 

38.6 
17.9 15.7 12.5 1,038.5 

17.9 15.7 12.5 1,077.1 

6.9 15.7 6.3 275.4 
0.2 0.7 535.8 

10.4 4.3 157.5 
0.1 1.4 
0.3 1.2 107.0 

17.9 15.7 12.5 1,073.1 

200.8 
17.9 15.7 12.5 1,041.8 

17.9 15.7 12.5 1,242.6 

17.9 15.7 12.5 1,038.5 
116.0 

11.1 
6.8 
1.2 

10.7 
35.9 

8.7 
10.8 
2.4 
0.5 

17.9 15.7 12.5 l 242.6 

2.4 2.4 
0.3 3.4 152.9 

0.3 5.8 155.3 

0.3 5.8 155.3 

0.3 5.8 155.3 



headings. Labour inputs are of great importance in all 
government activities: in the present case, teachers ac­
count for nearly half of the total cost; and all forms 
of labour, for nearly two-thirds. 

6.22. The last row of panel (a), row 7, relates to 
loan charges. These charges, mainly interest, are in­
curred largely in respect of past building programmes 
and can be interpreted as a crude measure of imputed 
rent, a measure which could undoubtedly be improved 
on. Actually, in the SNA no imputation is made in re­
spect of government buildings, and at the national level 
this decision can be defended on the grounds that the 
amounts involved are small in relation to the main 
national aggregates and that the figures are not much 
used for ·policy purposes. At a more detailed level,, 
however, these arguments ilose their force, since, in 
forward budgeting, provision should ,be made for all 
anticipated future costs, particularly when chan es in 
activity levels are being contemplated. 

6.23. The incomings into the pmpose accou ts of 
pubMc authorities are shown in the first two ro s of 
panel ( b), divided between receipts from the ntral 
government and receipts from local authorities. • this 
example the division of the receipts depends o the 
authority responsible for making the payments a d so 
does not reflect the share of the financial burden ome 
by the two branches of government. 

6.24. The outgoings take four main .forms: rans­
fers to the corresponding government activity, ro 10., 
equal to row 2 in panel (a) ; transfers to the c rres­
ponding private non-profit purpose, row 11; a v riety 
of transfers to individuals, rows 12 through 19 and 
international subscriptions, row 20. The transfers o in­
dividuals partly find their way back to the finan of 
educational activities in that they help to pay th fees 
of private non-profit institutions, which do n t, of 
course, appear in the table. There is, however, n defi­
nite correspondence between the two sets of fi res: 
transfers may be intended to cover ordinary livl· ex­
penses as well as strictly educational expenses and 
many fees and contributions paid by individual are 
not reimbursed to them by public authorities. 

6.25. Panel (c) of table 6.1 shows the capi i ex­
penditure undertaken in respect of each of the a~·ties 
distinguished in panel (a). In this example the eat­
ment is highly simplified: on the outgoings side there 
is no subdivision by type of capital good nor -~ as­
signment of goods to commodity groups; and o the 
incomings side it is assumed that the educational ctiv­
ities of public authorities have no financial indepen ence 
and that the sums they receive on capital account from 
these authorities correspond exactly to their capital ex­
penditures. In fact these activities are provided on cur­
rent account with more money than they use to meet 
their current expenses, with the result that some capital 
expenditure from revenue takes place: thus of the total 
of £ 152.9 million shown in row 22, as much as £21.5 
million represent expenditure out of revenue as opposed 
to expenditure out of loans. 

6.26. It would be a simple matter to show this dis­
tinotion in ,the system by: raising the entries in rows 2, 
9 and 10 by the amount of capital expenditure out of 
revenue; adding after row 7 ·a new rowe called, say, 
current surplus, to contain the sums in question sub­
tracting the corresponding amounts from row 22 and 
moving them to a new row above row 21, called, say, 
transfers of current surplus. This arrangement would 
not be justified if the transfers are merely a means of 
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correcting budgeting errors, but would be desirable if 
individual activities are empowered to deoide on the 
allocation of part of their current revenue to capital 
expenditure. 

B. The production boundary and the 
output of non-market activities 

6.27. The national economic accounts are con­
cerned essentially with production, consumption and 
accumulation and with their finance. In the SNA, a 
distinction is made between market-oriented production 
and the production of services by government agencies 
and private non-profit institutions~ which are not in­
tended for sale although the beneficiaries may be re­
quired to make some contribution to their cost. Busi­
ness establishments lie inside the production boundary 
and have an output intended for safo which is ac­
counted for. Households, on the other hand, lie outside 
the production boundary and have no output. The in­
puts, intermediate and primary, for which they pay 
( or are deemed to pay) constitute final product and 
any further transformation they may ,undergo within 
the household is not accounted for. Government depart­
ments and private non-profit institutions, in their capa­
city as the producers of goods and services, lie inside 
the production boundary in the SNA, although what 
they produce is not sold. 

6.28. For any product in this system,, the value of 
output is obtained .by multiplying the price per unit 
by the quantity produced. The movement in the output 
of groups of products or in the output of all products 
is measured by means of mdex-numbers in which indi­
cators of changes in quantity are weighted by values in 
a base year. Given the form of an index-number, its 
relevance and accuracy depend on an acceptable basis 
on which to value products and an acceptable means 
of measuring the movements in their quantity. 

6.29. In ·the case of standard products traded in 
competitive markets, these requirements are approxi­
mately met. Relative values are !likely to be distorted 
if some branches of production are controlled by mo­
nopolies; and the measurement of quantities becomes 
more difficult as we move to less standardized and more 
specific products, from pig-iron or steel, say, to motor 
cars or ships. In practical work, mal"ket prices are usual­
ly accepted without adjustment and, as the prices enter 
only into the weights of quantity index-numbers, this 
convenrtion probaply does litltle harm. The problems of 
improving on crude measures of quantity are well.­
known, even if tittle is done about them in practice, 
and the more important are discussed in Stone (194) 
and by ,the United Nations (255). 

6.30. The other end of the spectrum is represented 
by public goods, the non-\Dlarketed products, usually 
services such as defense, health and education, provided 
by public authorities. In these cases there is no readily 
available basis of valuation other than cost and, because 
nothing is sold,, there are no well-recognized units in 
which to measure quantities. In complicated cases, such 
as health services, it is likely that any readily accessible 
unit would not seem equally relevant to producers and 
consumers. For instance, the output of a particular 
health service might be measured from the producer's 
point of view in terms of ivarious acts performed in 
rendering it, each weighted by the cost involved in 
performing that act; but a consumer might not find 
such a measure relevant unless he was persuaded that 
there was a fixed technical relationship between acts 



performed and output in terms of health to be expected. 
The fact that it is very difficult to define, let alone 
measure, health does not invalidate this point; it 
simply means that at best we may not be able to get 
beyond a producers' measure of output. Furthermore, 
unless it is believed that the resources available for 
providing health services are allocated optimally, it is 
difficult to accept relative costs as a measure of relative 
values. It might well happen that some services in­
volve a social gain in excess of their cost while others 
are not worth to society. what they cost to provide. 

6.31. All this is a far cry from the comparatively 
simple world of itons of pig-rron and market price per 
ton; such a far cry that in the measurement of services 
like health and education little progress has been made 
beyond input measures of output and the correspond­
ing unit values. Further progress would seem to re­
quire that we face the problem of why it is that we 
want to include the services of non-profit institutions 
inside the production boundary. The reason is not that 
we want to make the accounts for these institutions 
look like the accounts for enterprises but that we want 
them to be like the accounts for enterprises, in that, by 
containing entries for gains and losses, they provide in­
formation for decisions on the allocation of resources. 
This implies a measure of the value of output of any 
branch of the system which is independent of the sum 
of the costs incurred by that branch. 

6.32. Three possible measures of output are de­
scribed in the next three subsections. In the fourth, 
these measures are compared in terms of their uses 
and the difficulties of realizing them. 

1. INPUT MEASURES OF OUTPUT 

6.33. In view of the many difficulties in measuring 
output directly, it is a common practice in services 
like health and education to measure output in terms 
of inputs. A gross concept, total output, and a net 
concept, value added, must be distinguished. 

(a) Total output· 

6.34. This measure is formed by taking series of 
the quantities of all inputs, intermediate as well as 
primary, and weighting each series by the expenditure 
on that input in a base year. In some cases, it may be 
better to form price series for some groups of inputs 
and derive quantity series by combining price series and 
value series. Since allowance is not usually made for 
the current cost of capital inputs, primary inputs are 
restricted to ,various kinds of labour. In the case of 
services like health and education, total output is m­
tually synonymous with final output, and so the 
measure just described is also used as a measure of 
final demand. 

(b) Value added . 

6.35. This measure is similar to total output but 
restricted to primary inputs. It is often suggested that 
allowance should be made for changes in the pro­
ductivity of primary inputs, but there is usually no 
information on which to base such an allowance; 
clearly it would not be reasonable to impute a pro­
ductivity change based on the experience of some other 
branch of the productive system for which pro­
ductivity measurements can be made. If an allowance is 
made, coherence requires that it be also included in 
total output. 
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2. PRODUCER-ORIENTED MEASURES OP OUTPUT 

6.36. This kind of measure is designed to record 
the acts performed in rendering complex services as 
opposed to the resources used up in performing these 
acts~ In Britain at any rate, the information available 
is sufficiently detailed to off er the possibility of measur­
ing and costing acts performed as well as the corre­
sponding inputs. For, in the case of health services, 
not only is there detailed information on a wide variety 
of acts (which in the rendering of services can per­
haps be regarded as equivalent to products), treatments 
of many kinds in many types of hospital, visits to 
various kinds of practitioner, patient-miles travelled 
by ambulances and so on, but, over much of the field, 
these separate outputs are costed. Indicators and 
weights are thus available for outputs as well as for 
inputs. 

6.37. A problem with this approach is to decide_ 
at which level of aggregation to define acts. For in­
stance, in looking after a patient for a day in a particu­
lar type of hospital or in performing a particular kind 
of operation, numerous individuals perform a wide 
variety of acts. It would be difficult if not impossible 
to collect information about these individual acts and 
the only reason for trying to do so would be that the 
standard of patient care in its various forms varies 
systematically from centre to centre and from decade 
to decade. If this is the case, the attempt to measure 
output in terms of aggregations of acts, patient-days, 
operations performed and so on, may turn out to be 
inferior to an output measure based on inputs. 

6.38. Apart from the particular problem just de­
scribed, it is clear that this kind of measure is subject 
to the usual index-number problems. A rational choice 
requires that both input and output measures of output 
are made and that the two are compared. 

3. CoNSUMER-ORIENTED MEASURES OF OUTPUT 

6.39. The approach considered in the preceding 
subsection has been described as producer-oriented and 
yet it might well be rejected by many doctors and medi­
cal statisticians. It could be argued that all the acts 
implicitly regarded as final are really intermediate in­
puts into some final product, health. In principle, this 
view can hardly be denied but, if it is to lead to an 
improved measure of output, it must be possible to 
measure the quantity of health independently of the 
inputs into, and the acts performed by, the health 
services. 

6.40. It is not difficult to point to partial indicators 
of a community's state of health: the expectation of 
life at birth or at any other age; age-specific mortality 
and morbidity rates;· mortality and morbidity rates 
associated with different diseases; time lost on account 
of illness; rates of chronic disability and other measur­
able health conditions; and so on. There are two main 
obstacles in combining this kind of information into a 
measure of the output of health services. 

6.41. In the first place, the general state of health, 
however defined, depends on many things besides the 
output of the health services and all of these may be 
expected to vary over time. Examples are: measures 
to promote public hygiene, climatic conditions, dietary 
habits, the prevalence of lethal instruments like motor 
cars and of dangerous addictions like those in respect 
of drugs, alcohol and tobacco, the fluctuations of epi­
demics and so on. Any attempt to measure the out-



put of the health services by reference to the general 
state of health presupposes that the influence of such 
factors as these can be measured and held constant. 

6.42. In the second place, assuming that this could 
be done, there would remain the problems of select­
ing good indicators of the general state of health and 
of devising a means of combining them. In other words 
there would remain the problems of formulating the 
wants that the community would wish its health serv­
ices to satisfy and a method of valuing these wants. 
If we could answer these questions we could set up a 
general welfare, or utility, function in the limited area 
of health. Since at present we cannot answer these 
questions, it is all too easy to dismiss them by saying 
that people will never agree and that in any case their 
knowledge of the possibilities is usually much too vague 
to enable them to express any sensible opinion. 

6.43. This attitude is clearly a defeatist one, how­
ever justified it may be from a short-term, practical 
point of view. In trying to break out of our present 
ignorance, it would seem essential to begin with some­
thing much smaller than the whole range of health 
services: a single programme or even a single estab­
lishment. 

6.44. If we could establish a utility function, we 
could try, by means of programming methods, to find 
the activity levels of the different branches of the 
health services which would maximize the function 
subject to constraints of a technical or policy char­
acter. We could .also work out the unit value (shadow 
price) of a unit of output from each branch. How well 
the system was being operated, as judged by the cri­
terion of the utility function, could be assessed by com­
paring the unit values with the unit costs. The aim of 
the managers of the system would be to promote 
"profitable" activities and to curtail "unprofitable" ac­
tivities. Under optimal management, but only in this 
case, would unit values and unit costs be equal. 

6AS.' In this way we should avoid the unjustified 
assumption, implicit in all input measures of output, 
that just because money has been spent on inputs an 
equally valuable output is necessarily obtained. 

4. A COMPARISON OF THE THREE MEASURES 

6.46. The progression of output measures outlined 
in the preceding three subsections can be characterized 
as follows. 

6.4 7. The input measure of output would be the 
correct one if health services were placed outside the 
production boundary; that is to say if the institutions 
producing them were assimilated to households · rather 
than to businesses. This treatment, which leads to an 
immense practical simplification, would seem quite 
acceptable where health services are provided by non­
profit institutions, public or private. It amounts simply 
to agreeing that once we have accounted for the inputs, 
intermediate and primary, which go into health services 
we do not go on to inquire what use they are put to, 
any more than we inquire into the use that households 
make of the goods and services they buy. In the past 
this treatment has been widely adopted, explicitly or 
implicitly, but it is not the treatment adopted in the 
SNA which · seeks to emphasize the productive role of 
non-profit institutions .. 

6.48. The producer-oriented measure of output 
would seem to be the correct one if health services were 
placed inside the production boundary but the only 

values to be considered were market values. The input 
measure of output would, in this situation, appear as 
an approximation in which, because of the difficulty 
of measuring output, a measure of input was used in 
its place. This measure would appear somewhat arti­
ficial in that if it were adopted no amount of account­
ing could call in question the present allocation of 
resources to the different branches of the health serv­
ices, whatever it might be. The reason is that, because 
outputs are always valued at cost, no gain or loss can 
ever be registered in any branch. 

6.49. The consumer-oriented measure of output 
would seem to be the correct one if . health services 
were· placed inside the production boundary and it 
were possible to devise a set of values which would 
enable decisions to be made on allocation problems. 
Where services are largely provided by non-profit in­
stitutions it is the ultimate measure because there is 
no point in putting activities inside the production 
boundary unless doing so provides information for a 
discussion of the allocation of resources; and this will 
not · be forthcoming unless outputs are valued inde­
pendently of inputs so that gains and losses can make 
their appearance in the accounts. 

6.50. We have seen what formidable difficulties 
must be overcome in order to give effect to consumer­
oriented measures of output. It is idle to suppose that 
these can be introduced into the national economic 
accounts in the near future. The best course would 
seem to be to continue with the accounts as they are 
at present and at the same time press on with pro­
gramming formulations of small parts of the whole 
system. Only by beginning in this way does there seem 

· any hope of reaching a comprehensive formulation. 
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Such a formulation is desirable because activities are 
interdependent and their treatment in isolation will, in 
general, lead to sub-opµmal solutions. 

c. Output budgeting (PPBS) 

6.51. Output budgeting, sometimes known under 
such titles as functional costing, performance budgeting, 
or planning-programming-budgeting system, is a form 
of analysis designed to compare the aims of a complex , 
organization with the costs incurred in realizing these - -
aims. Its essential feature, in the terminology of the 
SNA, is the crossing of activities and purposes which, 
at a highly detailed level, can no longer be in one-to­
one correspondence. An introduction to the subject, 
in which it is linked with developments in micro­
economics, is given in Williams (282), a detailed appli­
cation is given in the work of the U .K. Department 
of Education and Science (228); and a very full review 
and evaluation of the PPB System is provided in the 
three volumes of papers submitted to the Joint Eco­
nomic Committee of the United States Congress (268). 

6.52. The first step in output budgeting is to recast 
the accounts of an organization .so that expenditures 
are classified by the objective, or function, they are 
intended to serve rather than by the resource or other 
input purchased. In order to make this classification 
and use it when it is made, it is necessary to be clear 
about: (a) the objectives of the organization; (b) the 
activities that contribute to the objectives; ( c) the in­
puts that are devoted to the .activities; and (d) the out­
puts of the activities. The method is therefore closely 
linked with the subjects discussed in the preceding 
section. 



1. 0B.JECTIVES 

6.53. In recasting the accounts, objectives should 
be defined in terms of ends rather than means, in such 
a way as to bring out as clearly as possible the alter­
natives open to the administrator; at the same time 
attention must be paid to the practicability of allocating 
inputs and of measuring outputs. These are not easy 
things to do and an important contribution that the 
method can inake to administration is to force a re­
consideration of what the organization is trying to do, 
the means it is employing to these ends and the ef­
fectiveness of these means. A recurrent question is the 
scale of the modifications in existing arrangements, or 
programmes, which the method is intended to illumi­
nate. If these are small, the method will be able to 
handle them, because they are closely related to a mode 
of operation about which there is plenty of experience; 
but in this case the outcome is not likely to be very 
impressive. If, on the other hand, they are large, the 
method may not be able to handle them for lack of in­
formation. It would seem likely therefore that the 
method will work best when there is agreement· that 
at most moderate changes need to be considered. Care 
should be taken to ensure that the contemplation of 
radical changes is not unduly inhibited by it; for in­
stance, if it is said that after at least ten years of com­
pulsory education too many children end up with little 
knowledge and a positive dislike for school learning, 
the method is not likely to point the way to a solution. 

2. ACTIVITIES 

6.54. In deciding on a classification of activities a 
start can be made by drawing up detailed acco~nts on 
the lines recommended in the SNA. These accounts 
are standardized for groups of establishments con­
cerned, in. the case of education, with primary schools, 
secondary schools, various institutions of higher educa­
tion and so on. A second step, also recommended in 
the SNA, · can be taken by separating out and account­
ing for individually various ancillary services, suoh as 
school meals, school health and school transport, so 
that the purely educational costs of the school system 
are shown separately. This step is comparatively simple 
if the ancillary services are institutionalized; but, if 
they are not, a third step will have to be taken since 
cost accounting within · establishments will. be needed 
to obtain the information. Similar problems arise if 
science courses are to be distinguished from courses in 
the humanities · in a school or research is to be dis­
tinguished from teaching in a university. 

6.55. Many problems arise from the need to link 
many kinds of institution together in order to trace 
expenditure to the point at which some final product 
emerges. For instance, in an educational system,, admin­
istrative and regulatory activities usually take place at 
three levels: in the educational establishment itself, at 
the level of local government and in the central ministry 
of education. No final product is likely to arise at the 
levels of central and focal government and so it is 
necessary to go down to the school level to appraise 
the effectiveness of activities and expenditures at the 
higher levels. Furthermore, many cases will be found 
of overlapping responsibilities at a single level, as where 
a police department and a ministry of transport share 
responsibfility for traffic control and road safety. In such 
cases conformable classifications of expenditures would 
seem to be essential. 
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3. OOUTS 

6.56. With inputs and their costs, the problem is 
largely one of allocation. Institutions typically incur 
overhead costs which help to support many, if not all, 
of their objectives. An example is the cost of possessing 
and maintaining the office accommodation of a ministry. 
If such a cost is not a[looated, there will be no direct 
link between the ministry's changing, and frequently 
expanding, needs for office accommodation and the 
activities which are giving rise to this increasing need. 
If on the other hand these costs are allocated they wi11 
expand with increasing activity levels independently of 
whether additional costs are actually incurred. iif no 
allocation is made, fictitious costs will not be introduced 
into the budget; but at the same time office aillocation 
and the need for more ( or less) office space will not be 
accounted for. Since decisions about accommodation 
have to be taken from time to time, it would seem 
desirable that they should be reflected in the budgets. 
It would always be possible to enter accommodation 
costs which varied only with the changing expenditure 
on maintenance and at the same time estimate the rising 
costs which would have to be incurred if the standards 
of accommodation were held constant. These would 
serve to indicate pressures leading to the need to acquire 
more office space; they would not necessarily indicate 
the cost of actually doing so. 

6.57. A somewhat different problem is raised . by 
the existence of multi-purpose inputs. For instance, in 
a police department, very few members of the staff will 
devote their whole time to a single objective of the 
organization. A quantitative treatment of this particular 
allocation is provided m Williams (282). 

6.58. Finally, while the average cost of different 
activities is needed for some purposes, marginal cost 
is a more useful concept for others. 

4. 0uTPUTS 

6.59. The measurement of outputs, discussed at 
some length in the preceding section, is likely to prove 
the most difficult problem m using the method of 
output budgeting. Clearly, in this context, input meas.; 
ores of output are useless; it will not do to begin with 
a crude measure of output, say number of students, 
and apply the teacher-student ratio as a correcting 
factor. 

6.60. These difficulties, and in particular the last­
mentioned one, deserve to be taken very seriously. New 
techniques of management, if adopted, are expected to 
yield resudts and so there may be a considerable pres­
sure on statisticians and others to devise "useable" 
measures of output even if these do not express correctly 
anybody's views of the aims of the system. n should 
not be assumed that this or any other method can 
necessarily achieve in practice what is claimed for it 
in theory; the problem is to find· out just how it can 
be useful. 

D. Social costs and benefits 

. 6.61. Just as output-budgeting has arisen out of 
the special features of the operation of public services, 
notably that the output is hard to define and measure 
and, being unsold, has no price independent of its cost, 
so the somewhat older methods of cost-benefit analysis 
have arisen out of the problems of appraising large 
public investment projects. These projects are expensive 



and typically have many indirect effects, whether for 
good or bad, which a public authority can ihardly ignore. 
Hence the need to go beyond the direct costs and 
expected returns of the project and to investigate the 
indirect costs and benefits to which it is likely to give 
rise, whether they affect the project promoter or others. 

6.62. Welfare economics can be traced baok to 
the middle of the nineteenth century but the first exam­
ples of this particular application appear to ihave been 
in the 1930s in connexion with legislation on water 
resources in the United States. Less t:han ten years ago 
an important conference volume was published by the 
Brookings Institution, Dorfman (52), and, at the same 
time, a survey of the subject, containing an extensive 
bibliography, appeared in Prest and Turvey (170). 
Among the growing literature of recent years reference 
may be made to Walsh and Williams (275) and a 
more extended treatment in Little and Mirrlees (128, 
vol. II). The order of discussion adopted m Walsh 
and Williams (275') will be followed in the brief 
account given below. 

1. COSTS AND BENEFITS TO BE INCLUDED 

6.63. Whereas, in the appraisal of private invest­
ment projects, it is usual to consider only the costs 
and ,benefits considered relevant by the promoter of 
the project, in the present case all costs and benefits 
tihat accrue to any member of, or group in, society 
should be included. Thus gains may accrue to individuals 
or groups from whom it is impossible to exact a financial 
contribution to the project; conversely, costs, such as 
labour costs, to the project will not be a cost to society 
as a whole if the labour would otherwise be unem­
ployed. 

6.64. In cailcufating indirect costs and benefits, care 
is needed to avoid double counting. For instance, the 
building of a motorway will alter the pattern of road 
use and so benefit the proprietors of petrol stations 
near points of contact with the motorway and harm 
similar proprietors on roads from which the motorway 
takes traffic. If an allowance for benefits to road users 
has been properly made, these individual financial gains 
and losses are not something additional but represent 
a redistribution of gains and losses over the members 
of a partioular group in the community. 

6.65. As we work out from the !immediate effects 
of a project, we reaoh a point at which the indirect 
effects are remote and, as a consequence, often un­
certain. In practice, therefore, some costs and benefits 
that might be attributed to a project must be deemed 
too remote and uncertain to be included in the analysis. 

6.66. As with output budgeting, the choice between 
avemge and marginal costs and benefits remains a 
problem. 

2. 1iIE VALUATION OF COSTS AND BENEFITS 

6.67. Some inputs and outputs are products for 
which there are market prices. The existence of such 
prices greatly simplifies the valuation problem, though 
care is needed especially where the project is large 
enough to change some of these prices. In other cases 
it is possible to build up hypothetical prices by means 
of input-output analysis. For instance, from an engineer­
ing study of methods of eliminating pollutants we could 
work out the unit cost of elimination in each case and 
use this information to calculate the cost of other 
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products if the cost of elimmating the pollution for 
which they were directly or indirectly responsible were 
taken into account. We could also calculate the vailue of 
tihe regular goods and services that would have to be 
given up in order to free resources for the reduction of 
the different pollutants to given levels. A more difficult 
problem would be to value the benefits of this reduction. 
An attempt could be made to enumerate these and 
cost them. For instance, a clean air programme might 
be expected to increase the hours of winter sunshine and 
so reduce lighting bills; reduce corrosive and toxic 
materials in the atmosphere and so reduce the bills for 
painting and cleaning and also for some forms of 
medical care; improve visibility and so improve the 
appearance of nature; and so on. Clearly, as we go 
along the list an objective valuation becomes more and 
more difficult. However, the point of attempting these 
valuations is to indicate that the gains which would fol­
low from a programme of pollution control would not 
be less than the cost. ilf, in addition, there were some 
benefits tihat could not be valued or if the arbitrary 
value put on these benefits to balance gains and losses 
were small, there would be no need to go any further. 
Of course, if after seeing the probable cost there was 
general agreement t:bat the programme w~ desirable, 
there would be no need to calculate benefits; and the 
same would presumably be. true if it could be dem­
onstrated that everyone would be dead a generation 
hence unless tihe programme were put into effect. 

3. DISCOUNTING THE FUTURE 

6.68. The gains and losses from an investment 
project are usually spread out over a considerable period, 
and so the question arises as to whether or not they 
should all be discounted back to t:he present and, if so, 
at what rate of interest. It can be argued that discount­
ing is out of place m the context of social decisions 
because we should be no less interested in the future 
than in the present. Writers on cost-benefit analysis, 
however, generally advocate discounting though they do 
not agree on the discount rate to be used. 

4. RlsK AND UNCERTAINTY 

6.69. Expectations are frequently falsified by events, 
so that some risk inevitably attaches to calculations 
based on expectations. It also happens that a possibility 
is envisaged to which no precise expectation can be 
attached. It is sometimes argued that remote events 
are inherently more risky and uncertain than events 
which take place in the immediate future; and this 
argument is used to justify a higher discount rate, which 
wiill reduce the importance in the calculations of more 
remote events. Against this it may be said that it would 
be better to bring risk and uncertainty out into the 
open and, perhaps with the help of sensitivity analysis, 
force an explicit consideration of these difficulties on 
the decision-maker, rather than obscure them by the 
use of an unduly simple device. 

5. WHO GAINS AND WHO LOSES? 

6.70. So far, costs and benefits have been discussed 
in the aggregate and no consideration has been given 
to the question of which individuals or groups in society 
gain or lose. Clearly this may be a relevant issue which 
needs to be taken into account as far as this is possible. 



6.71. In spite of the formidable difficulties both of 
principle and of practice, there can be no doubt that cost­
benefit studies are essential. The issues with which they 
are concerned are important and the types of decision 
they try to illuminate will inevitably be taken and are 
likely to be improved if those respons~ble are forced to 
quantify costs and benefits as far as possible rather 
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than rely on vague qualitative judgements or personal 
hunches. There are many technical aspect~ of this kind 
of anailysis but it is not a purely technical matter. It is 
concerned with improving decisions in an area which 
can only be call~d political and it is essential that the 
politician and the administrator be as deeply involved 
m the rationale of the exercise as is the analyst himself. 



VII. MODELS OF HUMAN STOCKS AND FLOWS 

A. Introduction 

7.1. The purpose of this chapter :is to describe 
methods of modelling the progression of human beings 
through the social system or some part of it. The models 
to be d~scribed are of two main types, which may be 
termed mput-output models and programming models. 
~ what follows, models of the first type are open: that 
1~ to say the pr.mary inputs, births and immigrants, are 
given. exogenously. Models of this type are designed to 
examme the probable outcome of present tendencies 
a~d are not ':once~ed with the question of whether 
this outcome 1s desrrable or undesirable. The second 
type, programming models, :is designed to calculate the 
o~tco!lle that wouJd be judged desirable by some given 
cntenon and to show the steps that would have to be 
taken if such a desirable outcome were to be brought 
about. 
. 7 .2. These two broad categories of model do not 
exhaust the possihllities of model building in the context 
of this report. The first type of model could be for­
mulated as a closed model m which the primary inputs 
were treated endogenously as in the purely demographic 
models described, for instance,, in Keyfitz ( 121). 
Furthermore, there is endJess scope for the application 
~ regressio~ analysis_ in estimating the constants in 
smgle equations or m systems of equations. Such 
methods are, however, well-known and will not be 
described here. 

B. A symbolic version of the general 
sto~k-flow matrix 

7.3. In sections A.4. S and 6 of chapter ILI above. 
numerical illustrations were given of a framework for 
a~ommodating information on human stocks and flows. 
This framework takes the form of a matrix in which 
"our country" is distinguished from the "outside world" 
and i!} which the flow entries add downwards to give the 
opemng stocks and across to give the closing stocks. 
It is set out symbolically in table 7.1 below. 

Table 7.1. A demographic matrix conne~ting the opening 
and closing stocks of yea~ 6 with the flows during year 9 . 

~ 6 Outside Our country: Closing 
. + world opening states stocks 

Outside world a d' 
Our country: 
closing states b s An 

Opening stocks .. n' 

7.4. 

b, 

d', 

s, 

n' ' 
An, 

year. An example is a baby born during the 
year who dies before the end of it. Scalars are 
represented by lower case Greek or Roman 
italic letters. 
a column vector, denotes the new entrants into 
"our country", namely the births and immigra­
tions of year 6, who survive to the end of the 
year. Individuals in this group are recorded in 
the closing stock but not in the opening stock. 
Vectors are represented by lower case bold 
letters throughout this report. 
a row ivector ( the prime superscript indicates 
transposition), denotes the leavers from "our 
country", namely the deaths and emigrations 
of year 6. Individuals in this group appear in 
the opening stock but not in the closing stock. 
a square matrix, denotes the survivors in "our 
country" through year 6, and these are recorded 
in both the opening and the closing stock. They 
are classified by their opening states in the 
columns and by their closing states in the rows. 
Regular matrices are represented by capital 
italic letters throughout this report and diag­
onal matrices other than the unit matrix by 
lower case bold Roman letters with a hat. 
By common convention, I, not i, denotes the 
unit matrix. . 
a row vector, denotes the opening stock in each 
state. 
a column vector, denotes the closing stock in 
each state. The symbol A denotes the shift 
operator defined by the relationship AT n (6) = 
n (1" + 6). Such operators are represented by 
capital Greek letters. 

7.5. This form of presentation is quite general· the 
information we can obtain from it depends on the ~las­
sifications used to define states. For many purposes we 
should wish to treat males and females separately and 
to record individuals by year of birth or by age group. 
Apart from these general criteria of classification addi­
~onal specific crite~a woul~ depend on the aspect of 
life we were studymg. For mstance, if we were inter­
ested in the flow of students through the educational 
system, the specific criteria might be level and type of 
establishment attended, stage of work (for example, 
first or second stage of secondary school), subject of 
study and _qualificatio~s ob!ained at di!ferent stages of 
the education progression; if we were mterested in the 
ch~ging _co~diti<?ns of healt~. over the life cycle, the 
specific cntena nught be conditions predisposing to some 
disease, presence of the disease, method of treatment 
and degree of incapacity; and if we were interested in 
the movement of employees through an organization 
the specific criteria might be occupation and grade. ' 

a, 

The symbols in this table have the following 
meaning: 
a scalar, denotes the total number of individuals C. Input-output models based on outflow 
who both enter and leave "our country" in the coefficients ( transition proportions) 
c?urse of year. 6, and so are. not recorded in 7.6. Input-output models. in economics are usually 
either the opemng or the closmg stock of that based on input coefficients (cost proportions), although 
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it is possible to base these models on output coefficients 
(sales proportions). Conversely, input-output models 
in social demography are usually based on outflow 
coefficients ( transition proportions) althoogh, as we 
shall see in the following section, it is possible to base 
these models on inflow coefficients ( admission pro­
portions). 

1. SIMPLE QUANTITY MODELS 

7. 7 From the row for our country in table 7 .1, we 
can write 

(Vll.1) 

where i denotes the unit vector, so that Si denotes the 
row sums of S. If we derive a coefficient matrix, C say, 
by dividing the elements in the columns of S by the 
corresponding element in the opening stock, n, we obtain 

A 
C · = Sn-1 (VII.2) 

where the circumflex accent indicates that the vector n is 
spread out to form a diagonal matrix. If we substitute 
for S from (VIl.2) into (VIl.1), we obtain 

A. 
An=Cm+b 

= Cn + b (VII.3) 

7.8. The elements of Care usually called transition 
proportions and, provided they remain constant ( or their 
future movements can ~be estimated), (VII.3) can be 
used for making projections contingent on a knowledge 
of the future values of the exogenous vector, b. If we 
apply the operator A to (VII.3), we obtain 

A2n=CAn+ Ab 

=C2n+Cb+Ab (VII.4) 

on substitution from (VIl.3) for An. If we continue 
in this way, we can write in general 

J.T\, 
T-1 

.ATn = 0-n + I c• AT-e-1 b 
t,=O 

T-1 = c-rn + I c, A7 _,_1 b + A.,._,. b (VII.S) 
... 1. 

where the alternative form shown in the second row is 
given for comparison with the second row of (VII.7). 

7.9. In most practical applications it will be found 
that some of the elements of the C-matrix change over 
time. For instance, in the last generation more children 
have tended to stay on at school after the school-leaving 
age and to stay on for longer; and more of them enrol 
in teacher-training colleges, universities and the like. 

7 .10. Let us suppose that we have some means of 
projecting the elements of C and let us denote this ma­
trix p periods from now by APC. Then the series 
C, C2, C3, ... will have to be replaced by C, AC.C, 
A2C.AC.C, .... In this notation, (VIl.4) and (VIl.5) 
become 

A2n=AC An+Ab 
= {AC.C)n + AC b + Ab (Vll.6) 

and. 

A.,.n = 'it APCn + i 1 
[ ii• AfJC) AT-e-l b + AT-1 b 

{J=O e-1 {J - T-1 

•'1" T-1 •t = C n + I A-r-9 C A-r➔-1 b + AT-1 b 
•=1 (VII.7) 
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where n denotes the operation of forming a product and 

•• e-1 
C = llAPC (VII.8) 

In (Vll.5) the multiplier of AM-1 bis C' and in (VIl.7) 
this multiplier is replaced by AT-1 C.A7

-
2 C •.. A-r-9 C. 

7.11. Writing, as is usual, I for the unit matrix, 
that is a diagonal matrix with ones in the leading ( or 
principal) diagonal and zeros elsewhere, let us denote 
by (I - C)-1 the expression which, with changing 
coefficients, is comparable to (I - C)-1 with fixed co­
efficients. Then just as 

. (I-C)-1 =I+ IC (VIl.9) 
•-'1 

so 

(1- C)-1 = I + ! c' ,-1 
(VII.to) 

where t/is defined by (Vll.8). From (VII.to) it fol­
lows that 

_ [ oo••J-1 C =I- I+ IC 
•=l 

(VII.11) 

The summations in (Vll.9) and (VII.10) do not extend 
beyond the number of years in the human life-span, 
since, for higher values of 0, C' and C' are identically 
zero. • 

7 .12: The effect of using C in place of C can readily 
be described. If we work with (I-C)-1 based on data 
for, say, 1965, the babies born in that year implicitly 
have the same expectations at, say, age 18, that is in 
1983, as had the 18-year-olds of 1965; whereas, if we 
work with (I-C)-1, these expectations are updated to 
1983, bearing in mind the changes at intermediate 
ages that now seem likely to take place between the 
two dates. 

2: SOME SPECIAL CASES OF THE QUANTITY MODEL 

7 .13. · If the population is in stationary equilibrium 
A 0b = b and A 0n = D. In this case we can write 
(VII. 3) in the form 

D=CD+ b 
= (I - C)-1 b (Vll.12) 

which is formally identical to the basic equation of an 
open input-output model in economics. In this case, 
however, the matrix multiplier (I-C)-1 transforms the 
primary input vector, b, into the total population 
vector, D. 

7.14. Let the values of band n in the initial period 
of stationary equilibrium be denoted by ho and Do and 
suppose that A"b = b1 for () > 0. Then (VII.5) sim­
plifies to 

T-1 
A 7 D = CT Do + I C' b1 

•=O 
= C7 no· + (I- CT) (I - C)-1 b1 

= C.,.Do + (J-C7
) D1 (VII.B) 

Since c• = 0 for all values of O which exceed the 
human life span, we can see from (VII.13) that a single, 
sustained step in b will completely work itself out in 
one human life span, during which time the population 
vector will be a changing weighted sum of the elements 
of the initial and final population vectors, Do and n1. 



7.15. A second case which is of some interest arises 
if, at the end of the period of stationary equilibrium, 
b grows in geometric progression at an annual rate of p. 
In this case, writing C* == C/(1 + p), we can see that 

T-1 
ATn = CTno + (1 + p)T-l I c•~ bo 

t=O 

= CTno + (1-C*T) (/-C*)-1 · (1 + p):.,.-1bo 
(VIl.14) 

7 .16. H, from an initial value of bo, the elements 
of b are to move along sigmoid paths, it does not seem 
possible to obtain simple expressions like (VIl.13) and 
(VIl.14). However, from a computational point of 
view, this complication presents little difficulty. For 
instance, if the elements of b are all to grow along 
logistic curves, then we can write 

Ab = ; (b* - b) b (VII.IS) 

where A == A -. 1 denotes the first difference operator, 
r is a vector of constants and the elements of b* are the 
upper bounds of the corresponding elements of b. From 
(VII.IS) 

Ab=[/+~ (b*-b)] b (VIl.16) 

and so, starting with b = b0, we can work out Ab from 
this expression, insert it in (VIl.4) and continue. 

• 
3. 1iIE C-MATRIX AS A PROBABILITY MATRIX 

7.17. At the beginning of the preceding subsectio!l, 
the C-matrix was compared with the coefficient matrix 
of an open input-output model in econoD:llcs. ~s is a 
valid comparison which, as we s~~ll see ID section. C.S 
below enables us to relate quantities to costs or pn~s. 
But, hi the present conte~t, something more is !leeded: 
it must be possible to mterpret the C-matrix as a 
probability matrix. This means that the trans!tio~ prob­
abilities from state j are the same for all mdiVIduals 
in that state. If this assumption is valid then the process 
that is being modelled can be interpreted as a Markov 
process and the matrix multiplier (I - C)-1 can be in­
terpreted as · the fundamental matrix of an absorbing 
Markov chain, as demonstrated for instance in Kemeny 
and Snell (117). 

7.18. If this assumption is to be even approximately 
valid, a good deal of care is needed in defining states, 
that is to say in specifying the classifications on W!rlch 
those definitions rest. Some examples will now be given 
of the difficulties that may arise and the ways in which 
they can be overcome. 

(a) Non-homogeneous populations 

7.19. A population ma_y be m~de up of dis!inct 
groups, whites and non-whites f~~ mstance,. ~d ID a 
study of social mobility the transition pr~bilities m~y 
be quite different for the two groups. In this case, SOClal 
mobility can only be studied for each group separately. 
If the· importance of the basic assumption is not appre­
ciated and a pooled matrix is used, the outcome will 
depend on the relative sizes of the two groups. If ?ne 
group constitutes almost the whole of ~e p_opulati?n, 
then calculations based on a pooled matnx will provide 
an almost unbiased analysis of the mobility of the dom­
inant group but it will not be valid for the population 
as a whole. 
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(b) All-age transition matrices 

7.20. Transition prop<;>rtions can be calc1;11ated fr?m 
stock-flow matrices, like table 3.4 above, which provide 
no information about age. l:f the. po:eulation h~s long 
been in a state of stationary equilibnum, no difficulty 
will arise on this score. In practice this is most unlikely 
to be the case; in most countries the population has 
been growing more or less steadily for a long time. The 
consequence of this can be seen by considering column 8 
of table 3.4 which relates to the male labour force other 
than teachers. The 162,400 men who are shown as retir­
ing were· mostly born around the beginning of the cen­
tury, when the population was mlioh smaller than it 
was in 1965-66; whereas the 62,000 who are shown 
as returning to some form of higher education were 
probably born around the end of the 1930s. As a result, 
the elements in this and other columns do not refer 
to populations of constant sizes and so do not pro­
vide a basis for calculating probabilities. An approxi­
mate method of resolving this difficulty is suggested in 
Stone (201). 

(c) Transitions dependent on the past 

7.21. The basic assumption, that the probabilities 
of movement are the same for all the members of a 
given state, may not be valid if sta!es. are de!rn~d. solely 
in terms of the current charactenstics of mdiv1duals. 
For instance, if we are studying the movement of patients 
through the branches of a system of medical care, it 
may or may not be the case that patients with a certain 
kind of illness who have ibeen referred for out-patient 
treatment all have the same probability of being next 
referred for inpatient treatment. It is quite likely that 
this probability will be influenced by their earlier 
medical history, in which case a valid analysis. requires 
that states are defined in terms of a combination of 
current and past characteristics. With longitudinal data, 
this requirement can in principle always be met. 

7.22. A simple example will make this clear. In 
the health sequence we may wish to take account of 
states of health at earlier stages of life. If the medical 
categories consist of the dichotomy well or ill, there will 
be two states at the first stage. At the second stage, 
those who were well at the first stage would be classified 
according as they were now well or ill, and those who 
were ill at the first stage would be classified in the same 
way. Thus, at the second stage there would be four states 
and at stage -r there would be 2T states. In practice 
such matrices are likely to be large but, as we shall see 
in the following subsection, they take a special form 
which simplifies the caloulation of the fundamental ma­
trix, (I - C)·1• 

4. FORMS OF THE FUNDAMENTAL MATRIX 

7.23. The inversion of very large matrices is dif­
ficult and costly unless they take a special form. In view 
of what has just been said, it is worthwhile to consider 
the forms of C-matrix that are likely to be met with in 
practice. 

(a) All-age matrices 

7.24. There is little to be said in this case: the 
inverse (I - C)·1 derived from such a matrix can only 
be calculated by applying one of the standard methods. 
It should be noted that such a matrix cannot be re­
stricted to survivors since, if it were, all columns sums 
of (I - C) would be zero and so (I - C) would be 
singular. 



(b) Matrices in which the interval between observations 
is equal to an age group 

7.25. An example of such a matrix is one in which 
age is defined by year of birth and observations are 
made at the beginning of each year. In this case all non­
zero elements of C are to be found in the submatrices 
in the leading sub-diagonal. 

7.26. Suppose, first, that the categories to which 
individuals are assigned are the same at all ages so that 
the srubmatrices are square and could be denoted by 
C21, C32, . . . . Suppose further that all these sub­
matrices are the same matrix, Cra say. Then, if we ob­
served the first three ages, we should have 

C = [ ir, g . 0
0
° ] (VII.17) 

· 0 Cr, 

and 

(1- C).,.;1 = Cr, I 0 · > [ I O O] 
. Cr,2 Cr, I 

(VII.18) 

If we imagine life continuing far beyond the first three 
ages ( or age groups), but always with the same transi­
tion probabilities, Cra, the sum of the elements in each 
column of (VII.18) will converge to I + Cra + Cr,2 

+ ... = (I - Cr•)-1 unless (I - Cr8 ) is singular. 
But the singularity of (I - Cra) does not imply the 
singularity of (I - C) whose inverse can be calculated 
in the simple manner shown in (VII.18). This shows 
that transition probabilities can be restricted to sur­
vivors. 

and 

7.27. If C21 ¥= Cs2 then (VIl.18) is replaced by 

[
1 o ol (I-_ C)-1 = C21 I 0 

· Cs~21 Cs2 I 
(Vll.19) 

which can also be calculated without difficulty. 

7 .28. The form of the inverse is not effectively al­
tered if the number of categories changes with age, as a 
consequence for instance of introducing the categoriza­
tion suggested in paragraph 7 .22 above. The only differ­
ence is that the submatrices would be rectangular rather 
than square. 

( c) Matrices in which the interval between observations 
is less than an age group 

7.29. An example of such a matrix is one in which 
observations relate to a year but age groups are, say, 
ten years in length, so that an individual only moves to 
a new age group every tenth year. Here, again, two 
cases can be distinguished. 

7 .30. An individual is assigned to a category, med­
ical or other, on entering an age group and remains in 
that category until he enters the next age group. In this 
case 

A 
0 0 Cu 

C= A 
0 C21 C22 (VIl.20) 
A 

0 Cs2 C33 

[ 

(1~11)-
1 

0 0 ] 
(I - C)-1 = (l~22)-1C21 (1~11)-1 (1~2)-1 0 (VII.21) 

A A. A A A. A 

(l-css)-1 Ca2U-C22Y1C21 (l-cu)-1 (l-css)-1Cs2(l-c22)-1 (l-cas)-1 

Since in (Vll.21) the only matrices to be inverted are 7.33. Let m denote a vector whose elements meas-
diagonal and since this only involves taking the recip- ure the educational costs that must be incurred this year 
rocals of the diagonal elements, this inverse can· be to educate an individual now in a given state of the 
built up by taking reciprocals and by systematic matrix system. On the assumption that m remains fixed in the 
multiplication. future, the total cost to be incurred from now on to 

7 .31. Alternatively,_ an attempt can be made to educate, or complete the education of, an individual 
now in a given state is an element of a vector, k say, 

measure the movement between categories within age where 
groups. The effect of this will be that the typical diagonal 

A 

element of (VII.20), err say, will be replaced by a gen-
eral matrix, Crr say, and this will carry down into 

(VII.21) to give (I - Crr)-1 in place of (I - ~rr)-1• 

This may lead to difficulties where past states are 
allowed for since, with p. categories at each stage 
and T stages, the order of the largest general matrix to 
be inverted may be as large as p.T. 

5. THE PRICE EQUATION 

7.32. In. economic input-output analysis, as is well 
known, a quantity equation of the form of (VIl.9) is 
matched by a price equation whose matrix multiplier, 
(l-C')-1, involves the transpose of the C-matrix. The 
analogue in the present case will now be described, 
using education as an example. 
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k = m + C'm + C'2m + ... 
=m+C'k 
= (l-C')-1 m (Vll.22) 

The terms on the right...Jiand side of the first row of 
(VII.22) relate to the successive years in which educa­
tional costs will be mcurred. The elements of these 
vectors relate to the present states of individuals multi­
plied by the probable educational costs they will incur 
this year, next year and so on. 

7 .34. If it is expected that units costs will change 
so that, in year 8, m will be replaced by A•m, then 
(Vll.22) becomes 

k = m + C' Am+ C'2A2m + ... 
= m + C'A.k 
= (I-C'A)-1 m (Vll.23) 



Thus if we can estimate A•m for the relevant values 
of 0, we can allow for changing costs. 

7.35. If it is also expected that the C-matrix 
will change, c• must be replaced by c• E A.•-1C. 
A.e-2c ... C, and so (VII.23) becomes 

= cc: 

k=m+ C'Am+ C'2A2m+ ••• 
. = (I - C' A)-1 m (VIl.24) 

where C is defined as in (VIl.16). Thus if we can 
estimate A°C for the relevant values of 0, we can allow 
for changing transition probabilities. 

7.36. If p denotes the rate of interest, then 
u == 1/1 (l+p) denotes the discount factor; and if the 
states of Care separated by annual intervals (as would 
be the case if year of birth were the primary criterion 
of classification) it is easy to calculate the disoounted 
streams of future costs OOl'I'esponding to (VIl.22). 

If k denotes the vector of discounted accumulated costs 
and if C == u C, then (VIl.22) is replaced by 

k = (I - C')-1 m (Vll.25) 

If ·we have calculated the-inverse in (VII.22), we can 
easily calculate the inverse in (VIl.25) since 

- A A 
(I - C')-1 == s(I - C')-1 s-1 (VII.26) 

where the elements of s are descending powers of u, 
a power being repeated for states reached in the same 
number of time intervals from a fixed point in time. 
For instance, consider a system of four states which 
is spread over three time intervals such that the first 
two states occur respectively in the first and second 
time intervals and the last two states are alternatives 
which occur in the last time interval. In this case 

•={er-' er 1 1} (VIl.27) 

6. A FUNDAMENTAL IDENTITY 

7.37. For a population in stationary equilibrium in 
which the educational unit costs in each state are 
constant, (Vll.9) and (VII.22) can be combined to 
yield 

m'n = k'(I - C)(I- C)-1 b 
EE k'b (Vll.28) 

that is to say, this year's total expenditure on education, 
m'n, is equal to the total future cost of educating this 
year's new entry0 k'b. 

D. Input-output models based on inflow 
coefficients ( admission proportions) 

interval of time and so, in terms of human movements, 
are backward looking. The quantity equation enables 
us . to trace the earlier states occupied by a group of 
individuals now i!ll a given state; and the price equation 
enables us . to calculate the accumulated past costs 
embodied in an individual now in a given state. 

7.40. Backward models can be given an entirely 
different interpretation if we concentrate on the move­
ment of vacancies rather than on the movement of 
individuals. For a stationary system in which existing 
posts are not destroyed and new posts are not created, 
the flow of individuals in one direction is matched by 
a flow of vacancies in the opposite direction. In par­
ticular. the disappearance of an individual from the 
system is matched by the appearance of a vacancy; and 
the appearance of an individual in the system can only 
be in response to the existence of a vacancy which will 
thereby disappear. This way of regarding movements 
is adopted in White (279) where he studies the con­
sequences of the appearance of vacancies in church 
hierarchies. 

1. THE QUANTITY EQUATION 

7.41. If we go back to table 7.1, we can derive 
from the column for our country an equation of the 
form 

D == S'i + d (VIl.29) 

Let us define a coefficient matrix, G' say, based on the 
rows of S. Then 

G' = S'An-t (Vll.30) 
whence, on substitution for S' from (VII.30) into 
(VIl.29), we obtain 

n=G'An+d (Vll.31) 

which can be compared with (VIl.3). If (Vll.31) 
relates to a population in stationary equilibrium, then 
we can write · 

n =.G'n + d 
= (I - G')-1 d (VII.32) 

which has the same form as (VIl.12) but connects n 
with d rather than with b. By equating the right-hand 
sides of (VIl.12) and (VIl.32) we can see that 

d = (I - G') (I - C)-1 b (VII.33) 

which relates leavers to new entrants in the case of a 
population in stationary equilibrium. 

1.42. Mutatis mutandis,, the backward quantity 
model can be elaborated as was the forward quantity 
model in the preceding section. 

2. THE PRICE EQUATION 

7.43. In this case the price equation can be ex­
pressed in the form 

_ 7.38. The models described in the preceding section 
link the closing stook vector to the entrants in the 
preceding interval of time and so are forward-looking. 
The quantity equation enables us to make forward 

I = GA-1 I + m (VII 34) projections of human stocks, as in (VIl.5) and (VII.7); · 
and the price equation, of which the simplest variant in which m has the same meaning as in (VIl.22), and 
is (Vlil.22), relates the total cost of completing some I is a vector each of whose elements represents, in the 
sequence of activities to the cost that is now being educational case, the total educational costs incurred 
incurred. on average in reaching a given state. Like the quantity 

7.39. The models to be described in this section link equation, this equation can also be elaborated as in-
the opening stock vector to the leavers in the succeeding dicated in the preceding section. 
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3. THE IDENTITY 

7.44. For a population in stationary equilibrium in 
which unit educational costs in each activity are 
constant, (VII.31) and (VII.34) can be combined to 
yield 

m'n == I' (I - G') (I - G')-1 d 
== I'd (VII.35) 

that is to say, this year's expenditure on educationo 
m'n, is equal to the total past costs of educating this 
year's leavers, I'd. · 

E. Other models based on fixed coefficients 

7.45. The models described in the two preceding 
sections are of a general character and they, or some 
variant of them, have been applied in many fields of -
social analysis. Before we go on to consider program­
ming models, we ought to bear in mind that many other 
models. based on fixed coefficients can be formulated. 
But these are specific to particular fields and so this 
whole range of models cannot be described briefly. 
However~ without going into details, one example will 
be given: the manpower requirements· model of edu­
cational planning. 

7 .46. The aim of this kind of model is to link the 
future development of the educational system to the 
expected manpower needs of the economy. Briefly, esti­
mates of output levels in the future are transI,ated into 
demands for labour classified by occupation, and an 
ideal educational formation is associated with each 
occupation. This information, combined with data on 
existing stocks and expected retirement rates, is used 
to estimate the number of people with different qualifica­
tions who should emerge from the educational system 
at different dates in the future. 

7.47. This method supplies the basis for educational 
planning in a number of countries. It is described in 
detail in a series of reports emerging from the Mediter­
ranean Regional Project, see for instance Parnes (162), 
OECD (154) and Hollister (105), which was spon­
sored by. the OECD and embraced six of its member 
countries: Greece, i[taJ.y, Portugal,, Spain, Turkey and 
Yugoslavia. A simplified and aggregated model which 
has much in common with this method bas been put 
forward in Correa and Tinbergen ( 48) and in Tin­
bergen, Bos and others (217). In the second of these 
works applications are made to Greece, Spain and 
Turkey by Williams, Emmerij and Blum respectively. 

7.48. Many of the difficulties of this approach, such 
as the projection of future output and employment 
levels, are common to all economic planning models. 
In addition, it is necessary to link future labour inputs 
into different branches of production with levels of 
education via estimates of the future occupational mix 
in each branch and the educational level deemed 
appropriate in each occupation. These are not easy 
matters, since occupationail mixes may change quickly 
in response to technical change and in many areas there 
seems to be little association between occupation and 
education. 

F. Programming models 

7.49. The kind of model now to be descn'bed is 
quite different from those set out in the preceding three 
sections. In them, exogenous data, such as a projected 
series of births or future output levels estimated from 
an economic model, are combined with irelationships 
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with supposedly . known coefficients, suQb. as projected 
transition proportions, to calculate the endogenous 
variables of the model, such as the future numbers in 
the various branches of the educational system. In 
programming· models, on the other hand, an objective 
( or welfare) function is formulated and this function 
is maximized subject to a number of constraints. For 
instance, we might specify the contribution of the 
educational system· to the future national income and 
then attempt to maximize this contribution subject to 
such constraints as the capacity levels of the dif­
ferent branches, which of course can be increased by 
constructing educational buildings and training teachers, 
and the minimum qualifications that a student is 

· required to have for admission to each particular branch. 
7.50. The problem just outlined can be formalized 

as a multi-stage linear programme. This was done in 
Bowles (35) and applied to the educational system of 
Northern Nigeria. Many problems of optimization 
cannot be expressed in linear programming form but 
require an appeal to dynamic programming, see Bell­
man (20), or the maximum principle, see Pontryagin 
and others (167). An example using the second of these 
techniques is provided in Weizsacker (277) where an 
analysis is made of the optimal allocation of time 
between learning and earning from the end of com­
pulsory education to the age of retirement. These two 
models exemplify the problems met with in this area 
and will now be briefly described. 

1. AN APPLICATION OF LINEAR PROGRAMMING 

7 .51. Reduced to its simplest terms, the educational 
planning model elaborated by Bowles can be expressed 
in the usual linear programming terms, namely 

Maximize (I) = c'q (VII.36) 
subject to 

Aq ~ b (VII.37) 
and 

q ;;::: 0 (VII.38) 

7.52. · The first of these equations defines the ob­
jective ( or welfare) function, (J)' which is to be maxi­
mized as the sum of the quantities each multiplied by 
a constant, c'q. Some of the constants represent dis­
counted gains and others, which enter negatively in 
(VII.36), represent discounted costs. 

7.53. The second and third equations represent 
constraints. Equation (VII.38) states that the quantities 
must all be non-negative: we cannot have a negative 
number of admissions. enrolments, teachers, buildings 
and so on. Equation (VH.37) places restrictions on 
the quantities which arise from the working of the 
system: for instance the number ,of admissions to a 
particular kind of school cannot exceed the system's 
output in the preceding year of students with the 
requisite qualifications. 

. 7.54. The highly condensed notation of paragraph 
7.51 is fully spelt out in Bowles (35) and will now be 
summarized verbally. 

7.55. The model relates to ten branches of educa­
tion over a planning period of eight consecutive years 
subject to suitable terminal conditions. The right-hand 
side of (Vll.36) contains terms of two quite different 
types. The first and more important type relates to the 
excess over. the educational costs involved and earnings 

_ foregone of the expected net discounted life-time 



earnings of students admitted to each of the ten branches 
in each of the eight years. In this context net earnings 
signifies the earnings attributable to passing through a 
branch, that is to say the earnings expected on leaving 
a branch less the earnings expected by a student who 
had not passed through it. The second kind of term, 
which enters negatively, is the cost of the new places 
provided in each branch in each year. The welfare to 
be maximized is interpreted as the contribution over 
the planning period of the educationa.l system to the 
future national income. 

7 .56. The first set of constraints embodied in 
(VII.37) relates to teachers. In any year of the planning 
period the number of teachers of a given type required 
throughout the system cannot exceed the sum of the 
following three terms: (a) the number surviving from 
the initial stock at the beginning of the planning period; 
(b) the number trained in the part of the planning 
period completed; and (c) the number of former or 
foreign teachers recruited in the particular year. 

7.57. The second set of constraints relates to 
students. In any year of the planning period, the 
admissions to a branch cannot exceed the number 
emerging in the preceding year with the necessary 
qualifications from other branches of the system. 

7.58. The third set of constraints relates to build­
ings. In any year of the planning period the buildings 
required by the enrolments in each branch of the system 
cannot exceed the stock available at the beginning of 
the planning period plus the subsequent new. construc­
tion. 

7.59. The remaining constraints are of various 
kinds. The demand for goods supplied exogenously 
cannot exceed the available supply. There are likely to 
be limits to the recruitment of former and foreign 
teachers. There may well be political and administrative 
limits to the acceptable growth or decline of admissions 
into various branches. 

tion must be attributable to that education and not to 
other characteristics of an individual, such as his family 
background; and so on. 

7.63. A problem of a somewhat different kind also 
arises in connection with the objective function. In the 
version that has just been given this function is wholly 
concerned with economic efficiency, so that the gain 
of £ 1 is the gain of £ 1 and it does not matter whether 
the corresponding income accrues to an individual 
earning £100 or £10,000 a year. However, the extra 
£ 1 is likely to mean more to the first man than to the 
second. The best means of introducing this considera­
tion into the analysis is an open question., but some 
weight will be given to it if income is replaced by 
log income. 

7.64. Equations (Vll.36) through (VII.38) are 
often termed the primal version of a linear programming 
problem. But just as in input-output analysis -there is 
a price equation corresponding to every quantity equa­
tion, so the same is true in linear programming. Thus 
corresponding to the primal version there is a dual 
version which can be written as 

Minimize "'* = b'p (VII.39) 
subject to 

A'p ~. C (VIl.40) 
and 

p~O (VII.41) 

where the elements of the vector p are usually termed 
imputed values or shadow prices. 

7.65. Another optimizing model of great interest 
in the general area of education and economics has 
been put forward in Benard (21, 22) and Benard and 
others (23). 

2. AN APPLICATION OF THE MAXIMUM PRINCIPLE 

7.60. The terminal conditions at the end of the 7.66. In many countries compulsory education ends 
planning period are also a form of constraint and oall around the age of 15 and retirement begins around the 
for careful consideration. For instance if the courses age of 65. This leaves a span of fifty years which can 
in a particular branch of the system take three years to be devoted .in part to learning and in part to earning, 
complete, no-one will be allowed to enter this branch and the question is: how should this time be allocated 
within three years of the end of the planning period between these two activities? The conventional answer 
since, if he did, he could not complete his course so far has been that, as far as formal education is 
within the period and so there would be no gain until concerned, learning should be concentrated in the first 
later to set against the costs incurred during the planning few years; that in the great majority of cases it would 
period. Any model with a finite horizon operates on only occupy two or three years, say up to the age of 
the maxim apres moi le deluge, and so steps must be 17 or 18; and that only rarely would it extend beyond 
taken to ensure continuity into the subsequent planning the age of 25, becoming more and more specialized as 
period. There are many ways in which this can be done it was prolonged. 
but they will not be described here. 7 .67. This answer implies that technical knowledge 

7.61. Although, as we have just seen,, care is needed and the techniques it engenders change very little, so 
in the formulation of constraints, because a model is that knowledge gained in youth will remain useful over 
bound to take them literally and cannot apply com- a normal working life without much further mtellectua[ 
mon sense to their imperfections, the formulation of an effort. This condition is not satisfied in a period like 
objective function is likely to give rise to even greater the present, when scientific and technical knowledge is 
difficulties. constantly growing. If an individual's capacity to earn 

7 .62. For instance, some of the elements of c in depends on his technical ability as judged by the 
(VI.J.36) represent the expected gains from different changing standards of the times through which he lives,, 
kinds of education. These are usually estimated by then be will find it worthwhile to forego some earnings 
reference to the earnings in a particular period of in order to have the time for technical study; only thus 
individuals of different ages with different educations. can he maintain his earnin~ capacity. If his early 
For this to provide an appropriate measure, several training has emphasized ideas and methods of analysis 
conditions must be satisfied: there must be a substantial rather than facts and techniques, he is likely to find 
degree of correspondence between the earnings of dif- it easier to acquire new knowledge later in life, because 
ferent kinds of labour and their marginal productivities; his view of the world will not be too constricted by his 
the additiona.I earnings associated with additional educa- early learning. 
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7 .68. The question of ,the optimal distribution of 
education over the life span has been stud:ed in 
Weizsiicker (277) on a set of assumptions whic.h, 
though extremely simple, bring out its principal features. 
The argument runs as follows. 

. 7.69. In this simplified account there is only one 
kind of education and the level of skill is dependent 
on the time spent in it beyond the age of compulsory 
education. Attention is focussed on three factors. First, 
as time goes on, the education available may improve 
because of the accumulation of knowledge. Second, as 
time goes on, anything learnt in the past may depreciate 
partly through forgetfulness and partly through being 
superseded by later knowledge. Third, as times goes on, 
the present value of a given pay-off falls because of the 
rate of time preference. 

7.70. Consider, first, the total fabour force at 
time t, L (t) s•ay, measured in efficiency units. This can 
be expressed as the weighted sum of the human vintages 
which have left the educational system but have not yet 
retired. Working with continuous. time we can write 

t 
L (t) = S N(v, t) M(v, t) dv (VIl.42) 

•-• 
In (VIl.42), 8 denotes the time span, assumed to be 
fixed,, between the end of compulsory education and 
retirement: for example, the fifty years between the ages 
of fifteen and sixty-five. The symbol v relates to human 
vintages; an individual is of vintage v if he reaches the 
end of compulsory education at time v. The function 
N(v, t) denotes the number of individuals of vintage v 
who are in the labour force at time t. The function 
M(v, t) denotes the efficiency of an individual of 
vintage v at time t. 

7.71. In principle there is no difficulty in evaluating 
N(v, t); the evaluation of M(v, t), however, is another 
matter. Here it is assumed that 

M(v, t) = &' f [m(v, t)] (VII.43) 

that is to say, the efficiency of vintage vat time tis the 
product of an exponential in t and a function f of the 
skill level, m ( v, t) . The skill level is measured in years 
of training and, for simplicity~ we might take f(m) as 
a linear function of m. The exponential term expresses 
the assumption that a year of training in the past is 
today less important than a new year of training. Thus 
an individual's s~il,l level is a weighted sum of his past 
years of training, where ,the weight of the last period is 
unity and the weight decreases exponentially as we move 
backwards in time. As time goes on, the . weight of a 
given amount of training decreases exponentially at a 
rate h, say. This is due partly to the fact that what was 
learnt in the past becomes more and more obsolete and 
partly to the fact that in any case some of it is forgotten. 

7. 72. The span of years 8 can be used either for 
further education or for earning. Let us denote by 
p.,(t) the ,proportion of time used for learning, so that 
1 - p., ( t) denotes the proportion of time used for 
earning. If we denote the derivative of a function with 
respect to time by the operator D, then 

D m(v, t) = p.,(t) - h m(v, t) (VII.44) 

which expresses the fact that the rate of change in the 
skill level is equal to the excess of education undertaken 
in a period over the depreciation in that period of 
education undertaken earlier. 
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7.73. On the assumption that the rate of pay of a 
period is proportional to the level of skill achieved, then 
the money income of period t can be expressed as 

wf [m(v. t)] eot [1 - P12(t)] (Vll.45) 

where w denotes a constant. 

7.74. Consider, now, the stream of income which 
will accrue to a particular vintage over its span of active 
life and denote by Y., the value of this stream dis­
counted back to the present at a rate of discount, r. 
Then . 

11+• 
Y., = w S e11t f [m(v, t)] [1 - Po(t)]e-r<t-12) dt 

1' 

(VII.46) 

which, since v is to be kept constant in what follows, 
can be rewritten as 

• 
Yo= we"' S e(~>' f [m(t)] [1 - p(t)] dt 

0 

(VII.47) 

on redefining t so that t = 0 corresponds to v. 

· 7~75. In these .terms our original problem can be 
expressed as follows: 

• 
Maximize S e<~>' f [m(t)] [1 - p(t)] dt 

0 

(VII.48) 

subject to the constraints 

m (0) - 0 (VIl.49) 

D m(t) - p(t) - hm(t) (VII.SO) 

0 ~ p(t) ~ 1 (Vll.51) 

7.76. This problem·can be solved by an application 
of Pontryagin's maximum principle, see Pontryagin and 
others (167), and, when this is done, it can be seen 
that there are three cases depending on the character­
istics of m(t). 

7.77. In the first case, m(t) = 0 for all t; in this 
case there is no economic advantage in any further 
education. In the second case, m(t) has a unique 
maximum, say at t = to; in this case the period from 
zero to t0 is spent wholly in further education and the 
period from t0 to 8, the remainder of the active span, 
is spent wholly in earning. Finally, m(t) has more than 
one maximum: in this case the period from zero to to, 
say. is spent who1ly in further education; in ·the period 
from t0 to ti, say, part of each time interval is devoted 
to further education and the remainder is spent in 
earning; and the period from t1 to 8 is spent wholly in 
earning. It appears that the third case is, in general, the 
most realistic. From this, Weizsaoker draws the con­
clusion that since the amount of further eduoation of 
people already in the labour force is not at present very 
large there would seem to be scope for modifying 
existing arrangements in the direction of extending them 
into the period to to t1 on a part-time basis. 



G. Concluding remarks 

7.78. The range of models descn'bed in this chapter 
illustrates some of the uses to which the data proposed 
in this report can be put Although the illustrations 
that have been given relate mainly to education, it is 
clear that formally similar problems arise in all branches 
of the social system so that the models are not tied to 
any particular branch. 

7.79. It will be seen ·that the models are based on 
very different assumptions and that, for instance, the 
manpower requirements model and the multi-stage linear 
programming model of educational planning imply very 
different views of the world, as has been brought out 
very clearly in Blaug (30,, pp. 214 et seq.). Not sur-

so 

prisingly, these two views, when systematically applied, 
typically lead to different conclusions. There is therefore 
a great need to compare the results of different ap­
proaches in various practical situations; to show, if it 
can be shown, that one is superior; and, if this is impos­
sible, to work out how they can be combined to yield 
the greatest practical utility. The qualification is im­
portant as these models are difficult to apply and intel­
lectual endeavours to take part in practical processes 
like planning must be done carefully so as not to be dis­
credited by events. As Blaug said in a somewhat similar 
context in the passage just mentioned: "there is no 
reason to be apologetic about the fact that in most 
cases aU we can safely recommend is movement in a 
particular direction for a limited period of time." 



VIII. TIME BUDGETS AND MODELS OF THE ALLOCATION OF TIME 

A. The allocation of time 
8.1. In analysing, as in the preceding chapter, the 

passage of individuals through different sequences of 
life, it is often assumed that individuals can be ade­
quately described in terms of their attachment to a 
particular category or state: an individual is learning, 
earning or inactive, is well or ill and so on. A syste­
matic method of accounting for the use of time is the 
collection of statements usually referred to as time 
budgets. 

B. The technique of time budgets 
8.2. The period covered by time budgets is usually 

the 24 hours of the day or the 168 hours of the week. 
Given a list of uses of time, or activities, the principal 
aim of the research is to find out how much of the 
whole period covered was used for each activity. If the 
results for specific periods are to be generalized, it must 
be recognized that the way in which time is used varies 
not only between different groups in the community 
but also seasonally and between different kinds of day 
such as workdays, weekends and other holidays. 

8.3. The assignment of time to activities ·girves rise 
to a number of problems. Do we, for instance, want a 
detailed or an aggregated list of activities; should we 
try to allocate parcels of time, however short, to acti­
vities or should we restrict attention to the principal 
activity in each finite interval, say each five minutes of 
the day; how far is it important to recognize that people 
can in some circumstances do several things at once, so 
that secondary and tertiary activities make their appear­
ance; must we 111ot, as has already been suggested in sec­
tion J of chapter H above, pay attention to norms and 
motives? 

8.4. The picture we obtain of the use of time and 
the seeming clarity of this picture depend very much on 
the way in which we answer these questions. The 
answers we give are likely to depend in part on the pur­
pose of the survey. Choosing and scheduling television 
programmes, planning the facilities to be provided for 
students and trying to find out in a general way how 
people spend their time call for somewhat different 
answers to many such questions. 

8.5. The collection of time budgets shares many of 
the difficulties of collecting economic budget data from 
households. Should the information be collected by 
interview or throogh a questionnaire to be filled in by 
household members on their own; should the informa­
tion be collected for a single, specified day or should a 
number of consecutive days be averaged; how far is the 
allocation of time itself influenced by keeping records 
about the allocation of time; is there more variability in 
the use of time in some sections of the comm.unity than 
in others? All such questions deserve consideration and 
can only be answered in the light of experience. 

C. Descriptive uses of data from time budgets 
8.6. Let us now consider some of the descriptive 

uses to which time budgets can be put. 
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8.7. First, we can find oot how much time is spent 
on different activities in the course of a representative 
day by different groups in the community. 

8.8. Second, we can find out the distribution over 
the day of time used for different purposes. 

8.9. Third, we can find out the extent to which a 
given use recurs during the day and the distribution of 
the duration of different uses. 

8.10. Fourth, iif comparable budgets are available 
for two dates, we can find out which uses have gained 
time and which have lost it over the interval. This can 
only be done on a net basis since the uses of time are 
not pairwise connected, so that -additional time spent 
on one specific use cannot be said to have come from 
time saved on another specific use. Furthermore, times 
gained and lost over one interval can at most suggest 
a tendency and cannot be expected to continue with 
unchanged strength. 

8.11. As an example of what ihas just been said, 
Jet us retabulate the data in table 3.5 above so as to 
bring out the main gains and losses of time over the 
interval 1924-59. This is done in table 8.1 below for 
the five main categories into which the use of time is 
divided. 

8.12. The diagonal elements in table 8.1 indicate 
the time spent in different categories at the date when 
this was Jeast and the gains and losses are entered in 
the penultimate column and the penultimate row re­
spectively. 

D. Models of the allocation of time 

8.13. In the remainder of this chapter two methods 
of modelling the a1location of time will be described. 
The first, proposed in Beoker (19), is essentially an 
extension of the economic theory of consumers' behav­
iour based on the recognition that different forms of 
consumption take time and that consumers' satisfaction 
i.s obtained from combinations of commodities and time 
rather than from commodities alone. The second, pro­
posed in Tomlinson :aJD.d others (218), is ,a type of 
entropy model and has shown itself to be useful in 
predicting the reallocations of time consequent on 
changes in the conditions under which students live 
and work. 

E. Commodities and time 

8.14. The model proposed in Becker (19) makes 
it possible to place househoJ.ds inside the production 
boundary and to integrate at least som.e aspects of time 
into the economic and social 1accounts. In conventional 
economic theory,, production and consumption are insti­
tutionally separated: production takes place in :firms and 
consumption takes place in households. The consumer's 
utility function is expressed in terms of the products 
of firms and the consumer attempts to maximize this 
function, subject to the price structure and the amount 
of income available to him, by buying ( and consuming) 
the basket of goods and services he prefers. Becker's 



Table 8.1. Gains and losses over the period 1924-59 in the average allocation of time on working days by 
urban workers in the Soviet Union 

(Hours) 

(a) Men 

Allocn 
1 2 3 4 5 Gains in 

1959 

1 Eating, sleeping etc, 8,66 8.66 

2 Housework 1.70 1.70 

3 Productive· work 7,95 ' 7,95 

4 Travelling to work, shopping etc, 1.17 1.13 2.30 

5 Study, recreation etc. 3.39 3.39 

J;.osses 0.63 0.02 0,33 o.t5 

Allocation in 1924 9.29 1.72 8.28 1.17 3.54 24 

(b) Women 

Allocn 
1 2 3 4 5 Gains in 

1959 

1 Eating,, sleeping etc. 7,90 7,90 

2 Housework 3.91 3.91 

3 Productive work 7.82 7,82 
4 Travelling to work, shopping etc. 1.06 0,89 1.95 
s Study,' recreation etc. 1.83 o.59 2.42 

Losses 0.20 0,89 0.39 

Allocation in 1924 8;10 4.80 8.21 1.06 1.83 24 

extension of this theory consists in recognizing that the 
goods and services that are capable of giving satisfaction 
to consumers require time to be spent in the household 
either in processing the products of firms or in actually 
enjoying this final product. In ordeir :to irepresent thls, 
products iand time are combined by means of house­
hold production functions. 

8.15. As a result, the consumer is faced with two 
constraints rather than one: the money he can spend 
on products is limited by his income; ,and the time he 
can spend either on earning income or on consumption 
is limited by the twenty-four hours of the day. The 
situation envisaged is similar to that ,which arises under 
points rationing in which the consumer has to operate 
under a regime of two currencies, money and points. 
In Becker's model the two constraints can be combined 
and this is equivalent to the special case of the rationing 
model in which points can be converted into money 
and soJd. 

8.16. In setting up his unified constraint, Becker 
makes use of a concept which he terms full income 
that is the income that would be obtained if all time 
and other resources available to a household were 
devoted to maximising income without any regard to 
consumption. This would not of course mean working 
a twenty-four hour day since some sleep, food and even 
leisure are needed if income is to be maximised. In 
practice, most people have some regard for consumption 
and are willing to give urp income in order to obtain 
something they like better: this may be time in whioh 
to p1ay the piano or entertain their friends or it may be 
occupying themselves in a more pleasant but worse-

paying job. Time can be converted into ,goods that 
increase satisfaction and the cost of this additional 
satisfaction is measured by the income foregone. 

F. Allocation and entropy 

8.17. The model described in Tomlinson and 
others (218) and, in more generally accessible form 
in Tomlinson and others (219). is quite different from 
Becker's model and is designed to test the effect of 
alternative planning and administrati!ve policies on 
activity patterns and the use of facilities. The particular 
field to which it has been applied is the daily life of 
university students. 

8.18. By co1lecting survey diaries, that is time­
budget data recorded in diary form, from the students 
at a university, we can discover what each individual is 
doing at each time of day. For most purposes such a 
detailed description of student activities is unnecessary; 
what is wanted is an aggregate description of the alloca­
tion of students over activities at different times. If we 
can model this situation satisfactorily, we can use the 
model to predict the consequences of a change in the 
conditions under which the students Jive and work. 

8 .19. The theoretical basis for such a model can be 
derived by analogy with sMistical mechanics as in 
Wilson (284). Data from the diaries provide what is 
there termed a microstate description of the system; 
that is, one in which the activity on which each indi­
vidual is engaged at each time of day is ,recorded. From 
this, what is termed a macros,tate description of the first 
kind can be derived by leaving out all information · 



relating to individuals and concentrating only on the 
numbers in each activity at eac.h time of day. 

1. MICROSTATES AND MACROSTATES 

8.20. In what follows the elements in the equations 
are all scalars but they are denoted by different symbols 
such as v, n1 and NrJ• In this sequenceo v denotes the 
number of students; n1 denotes the ;th element of a 
vector n, that is the number of students engaged in 
activity ;; and Nr1 denotes the element in row r and 
column ; of a matrix N, that is the number of students 
_engaged during time interval r in activity ;. 
. 8.21. Suppose, to begin with, that there are v 
students and . p. · activities. If all students are equally 
likely to engage in an activity then there are P." equally 
likely microstates. If 'IT* denotes the probability of 
occurrence of one of these microstateSi, then 

..... =··11,,.· 
(VIII.I) 

say. If..-•• denotes the probability of occurrence (>fa 
particular macrost-8,te, then · 

. ,,y 
. . ..... ::; '------- (VIU.2) 

8.22. Evidently, different macrostates occur with 
different probabilities. For instance, if p. = 3 and v = 4, 
the probability that all four students will be engaged in 
the first activity is 

4! 
-----= 1/81 (VIIl.3) 
3'.4! • 01 • O! 

where, by definition, 01 = 1. However, with the same 
values of p. and v, the probability that two students will 
be engaged in the first activity and one in each of the 
second and third activities is 

41 ----- = 12/81 
3'.2! . 1! • U 

(VIIl.4) 

8.23. H t:he probability that a student engages in 
activity j varies with;, then (VIH.1) is replaced by 

• p. • "J -r=Up,. 
j .. i 

and (VIII.2) is replaced by 
P, II 

n· p·' . I 
,. t 

(VIU.S) 

(VIII,6) 

which will be recognized as the general form of the 
multinomial distribution. 

2. ACTMTIES AND TIMES OF DAY 

8.24. So far the model has been developed in terms 
of activities only but it can be generalized, without 
changing its formo so as to relate to the times of day at 
which different activities are undertaken and a.lso to the 
locations at which they are undertaken. In order to 
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recognize explicitly the time of day, let us introduce 
the following notation. 

Nr1 denotes the number of students engaged 
during time period r in activity ;. The day 
is divided into ,, unit periods of duration 8. 

P rJ denotes the prior probability of being en­
gaged during period r in activity ;, that is 
the probability expected in the absence of 

. interaction with other activities. 
t1 denotes the total time to be spent in activity 

; in the course of a day. 
. 8.25. Corresponding to (VIII.6) we now have 

(VIIL7) 

3. CONS'TRAINTS 

8.26. Since we are only interested in the macrostate 
representations, we can concentrate on finding the most 
probable macrostate which satisfies the constmints of 
t:he system. These constraints are of several kinds. 

8.27. First, there is the population const:raint 

l Nr1 = n,. = v (Vlll.8) 
J 

This states that in every time interval throughout the 
day everyone in the system · must be engaged in one 
aotivity or another. 

8.28. Second, there is the time-budget constraint 

I 8 Nr1 = t1 (VIIl.9) 
r 

This states that so much time must be allocated to each 
activity in the course of the day. 

8.29. Third, there are a number of constraints that 
arise from a variety of practical considerations. For 
instance: if a cinema performance continues over several 
unit time intervals any individual who starts this activity 
will be likely to remain in the activity through a number 
of consecutive intervals; eating facilities are only likely 
to be available at certain times, and so that activity 
cannot .be undertaken at other times. 

8.30. This third kind of constraint affects the defini­
tion of the PrJ• In Tomlinson and others (219)~ Pr, was 
initially assumed to be inversely proportional to the 
number of periods in which that activity could be 
engaged in. This produced distributions of activities 
over time in which the proportion of students engaged 
rose sharply as soon as the activity could be- engaged______,. 
in and the numbers tended to remain constant until some 
change occurred in the availability of other activities. 
This resuJt did not correspond with the time profiles 
observed in the time budgets and so the Pr1 were re-
defined: the probability of starting an activity was 
assumed to be proportional to the number of sessions 
of the activity and inversely proportional to the number 
of time periods available for starting. As a consequence 
of this redefinition the time profiles of activities tended 
to show a stepwise increase in 1::he proportion of students 
engaging in them, in accordance with observations. 

4. THE ENTROPY MODEL 

8.31. This model can be e;x;pressed in the form: 
maximize (VIIl.7) subject to (VIII.8), (VIIl.9) and 



any further constraints arising from considerations of 
the kind set out in paragraph 8.29. It is shown in Tom­
linson and others (219) that this can generally be done 
under realistic combinations of constraints and that the 
rjth element in the most probable macrostate is 

NrJ = Pr/ t/u (Vlll.10) 
where u denotes a normalizing factor which ensures that 
the time budget and population constraints are met. 

8.32. The term entropy model is used because 
entropy can be regarded as fack of information. The 
most probable macrostate is the one which corresponds 
to the largest number of microstates and so contains the 
least information about them. 

5. ExTENSIONS, USES, LIMITATIONS 

8.33. As has been said, the entropy model can be 
extended to cover location as well as time of day and 
activity. In doing this, a relationship is needed between 
the amount of -travel and the distance or time or cost 
involved. A convenient assumption which, in Tomlinson 
and others (219) at least,, gave good results is that the 
amount of travel is related to the time involved by an 
exponential decay curve. 

8.34. The model can be used to work out the 
probable responses to changes in the conditions of living 
and working. For instance the university authorities 
may be wondering whether to extend canteen facili.ties 

54 

on the campus from 18.15 hours to 20.00 hours. Were 
they to do this, the time and location profiles of many 
activities would be likely to change. In coming to a 
decision, the .authorities might find it useful to work out 
the probable nature of these changes. 

8.35. Changes may take place in the environment ' 
of the university which the authorities oannot control 
but to which they ought, possibly, to respond. For 
instance, a new bus schedule between the campus and 
the neighbouring town or a re-siting of shops and 
restaurants in the neighbourhood of the campus are 
likely to affect not only the students but also the use 
of the facilities provided by the university authorities. 

8.36. The constraints employed by the. model are 
fixed though they may be different from those appro­
priate when the time budgets were collected. As can be 
seen from Tomlinson and others (219), very interesting 
results can be obtained on this basis; but for some 
purposes it may be desirable to introduce inequality 
constraints. As it stands, the model is designed to ensure 
a certain daily allocation of time. However~ all activities 
are unlikely to be equally important to the students and, 
if circumstances change, they might prefer to devote a 
little foss time to one activity in order to be able to 
devote a little more time to another. While some informa­
tion can be gained from observing which constraints 
are binding, an attempt to allow for this kind of con­
sideration would require the formulation of an objective 
function as in programming models. 



Part Two. Individual Sequences and Subsystems 
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IX. THE CONTENT OF .PART ·TWO 

A. Individual sequences and subsystems 

9.1. In this part of the report we shall tum away 
from the general issues discussed in part One and look 
at ·the problems of individual sequences and subsys­
tems. Each chapter is devoted to one of these and the 
aim, in every case, is to arrive . at a set of recom­
mended data series to be collected and a number of 
social indicators, based on these data series, which 
attempt to summarize some aspect of the social sys­
tem. 

9 .2. The arrangement of this part can be com­
pared with the outline of the scope and coverage of 
the system given in chapter II of part One. It will be 
found that there is a good deal of common ground but 
not a complete correspondence. In chapter II, the 
object was to set out a number of problem areas that 
ought to be considered in setting up a system of social 
and demographic statistics. Here the object is to 
elaborate the social and demographic data which can 
be recommended now for collection in respect of the 
different parts of the · system as a whole. Thus, as was 
stated in section E of chapter II, few recommendations 
are made here in respect of information relating to 
the natural environment, it being understood that this 
whole subject will be treated in detail in a separate 
exercise; and a number of topics raised in chapter II, 
such as the measurement of the net advantages of an 
occupation or of the economies and diseconomies of 
city size, are not pursued here, on the grounds that 
generally accepted methods of carrying out such meas­
urements are not at present available. In other words, 
this part concentrates on what we can reasonably hope 
to do now in contrast with what it would be desirable 
to do in the long run. 

9.3. The arrangement of. this part is as follows. 
9.4. The next four chapters, X through XIII, are 

concerned with the demographic, social and economic 
characteristics of individuals, families and households. 
Chapter X deals with the size and structure of the 
population, births, deaths and migration and is con­
cerned with general demographic information about 
individuals. Chapter XI takes up the question of 
family formation and discusses the definition of families 
and households and their demographic characteristics. 
The subject of classification into social groups is dis­
cussed in chapter XII, which deals with social class, 
stratification and mobility. And the subject of classi­
fication into economic groups is discussed in chapter 
XIII, which deals with the distribution of income, 
consumption, accumulation and net worth. 

9.5. The three chapters which follow, XIV through 
XVI, are devoted to three topics which are quite dis­
similar from one another but have the common char­
acteristic of being highly relevant to the welfare of 
individuals and their families. Chapter XIV deals with 
housing and its environment; chapter XV with the 
allocation of time and the use of leisure; and chapter 
XVI with social security and welfare services. 
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9.6. The final four chapters of this part, XVII 
through XX, are concerned with four important aspects 
of human development over the life cycle and provide 
examples of what have been called sequences or parts 
of them. Chapter XVII deals with learning activities 
and educational services; and chapter XVIII with earn­
ing activities, employment services and the inactive. If 
the information relating to individuals contained in 
these two chapters is integrated we can form a statis­
tical account of the active sequence, that is of the 
movements that take place from inactivity in infancy, 
through participation in learning and earning activities 
to inactivity again at the end of the life span. Chapter 
XIX deals with health and health services; and chapter 
XX with public order and safety, offenders and their 
victims. 

B. The structure of the chapters 

9.7. The text of the chapters is intended to lead up 
to the tables containing the recommended series, clas­
sifications ( characteristic and other) and social indi­
cators. AB far as possible, their contents are arranged 
on a common pattern as follows. 

9.8. In the first place, there is a discussion of the 
problems of delimiting the area of information relevant 
to the chapter and, where possible, an attempt is made 
to define this area. 

9 .9. In the second place, the main topics, into 
which the recommended series and social indicators 
are grouped in the tables, are set out and discussed. 

9.10. In the third place, the characteristic classi­
fications relevant to the chapter are described. These 
are not, of course, the only classifications which appear 
in the tables since, in an interdependent system, other 
classifications are often needed. These are described 
in connection with the sequence or subsystem of which 
they are characteristic. 

9.11. Some of the classifications make their appear­
ance wherever they are applicable, and so the dichot­
omy "characteristic" and "other" might have been re­
placed by a trichotomy "common", "characteristic" and 
"other". Partly to emphasize the characteristic classi­
fications and partly in an endeavour to keep the tables 
as simple as possible, the categories "common" and 
"other" are not distinguished in them. The common 
classifications are as follows: for demographic and so­
cial variables, age, sex, geographical area, urban and 
rural area, size and type of household, socio-economic 
class and national or ethnic origin; and, for economic 
variables, institutional sector, size, kind of activity, 
purpose and object (goods and services). 

9.12. Finally, the recommonded series and social 
indicators are tabulated and briefly described. Al­
though, at present, data are collected in most countries 
for a variety of dates and intervals, it is desirable for 
the purpose of making connexions to work towards 
a standard enumeration date and a standard interval. 



These might be the first of January and the calendar 
year; the advantages and disadvantages are discussed 
in section C of the following chapter. 

C. The recommended series and social indicators 

9.13. The recommended series are data series. They 
can be converted into rates or percentages, or other­
wise subjected to simple manipulations, but these 
obvious possibilities are not specifically mentioned 
except where a particular manipulation, such as the 
calculation of the growth rate from a time-series of 
population numbers, is selected as a social indicator. 
Likewise, the data series can be disaggregated in terms 
of the classifications, characteristic or other, shown in 
the tables. But recommendations are rarely made on 
this point, since what is desirable must vary with the 
particular problems of different countries and what is 
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practicable must depend on the data available at any 
particular time. 

9.14. The social indicators are described in some­
what more detail than the data series. A limited num­
ber of indicators is suggested for each of the main 
topics in a chapter and an attempt is made to describe 
what these indicators show and why they would be 
useful. They range from simple rates and proportions 
to more elaborate constructions based on index-num­
bers, life tables and so on. 

9.15. The data series recommended in the tables 
make it possible to build up human stock-fl.ow matrices 
and to derive from them coefficients, such as the transi­
tion· and admission proportions described in chapter 
VII above. This possibility is not ref erred to in the 
tables but some of the social indicators presuppose 
that it has been acted on. 



X. · THE SIZE AND STRUCTURE OF THE POPULATION, BffiTHS, 
DEATHS AND MIGRATION 

A. Introduction 

10.1 This chapter is concerned with: first, the siz.e 
of the population and its composition in terms of age, 
sex and region; second, internal factors which re­
sult in a change in its size, namely births and deaths; 
and, third, migration which, in the case of external 
migration, changes its size and, in the case of internal 
migration, changes its regional distribution. An inter­
esting collection of papers on mathematical demography 
with special reference to multi-regional analysis and 
migration is given in Wilson (285). · . 

10.2. As was explained in the preceding chapter, 
information relating to the number, size and composi­
tion of households and families and to their formation 
and dissolution, including information on such topics 
as marriage, divorce and widowhood, will be found in 
chapter XI which is concerned with family groupings. 

B. Population boundaries 

10.3. In censuses of population the question of 
who is to be included is usually dealt with in terms 
of normal residence (the de jure concept) and actual 
residence on the date of the census ( the de facto con­
cept). This distinction is similar to that between na­
tional and domestic concepts in the national economic 
accounts. Normal residents are essentially people who 
regard the country (or district) as their home country 
( or district) ; whereas actual residents are people who 
are present in the country ( or district) at a particular 
date. 

10.4 The distinction is important in terms both 
of statistical comparability and of the kind of analysis 
we wish to make. As an example of the former, birth 
and death registrations in Britain are based on the de 
fure concept and so it is desirable to have census data 
on this basis although the census is kept primarily on 
a de facto basis. As an example of the latter, if we 
are interested in the educational development of our 
country's students we shall be concerned with the flow 
of these students both through our universities and 
those of foreign countries: this is the national concept. 
If, on the other hand, we are interested in the admin­
istrative problems of our country's universities, we 
shall be concerned with the flow of students, whether 
domestic or foreign, through our universities: this is 
the domestic concept. 
· 10.5. In a census, the population is usually re­

corded on one basis or the other. In making popula­
tion estimates at other times, allowance must be made 
not only for births and deaths but also for inward and 
outward population movements. In doing this it is 
convenient to make a distinction between migrants and 
visitors. Migrants are individuals whose displacement 
is intended to be more or less permanent and who, 
therefore,· become normal residents of the country into 
which they move. Visitors, · on the other hand, are 

individuals whose displacement is intended to be tem­
porary and who remain, therefore, normal. residents 
of the country from which they are temporarily absent. 
Thus immigrants add to and emigrants reduce the de 
jure as well as the de facto population; w~ereas mv.:a~d 
visitors add only to the de facto population and visits 
abroad by normal residents reduce only the de facto 
population. In other words if population estimates are 
kept on a de jure basis visitors can be wholly i~?red 
whereas if they are kept on a de facto basis vis1~ors 
cannot, in principle, be ignored though, in practice, 
their numbers may be small at any particular date. 

10.6. The above definitions make use of the 
criterion of intention, and it must be recognized th~t 
visitors may end by becoming migrants and that mi­
grants may change their minds and go back to their 
country of origin, or migrate elsewhere, after a ~hort 
time. It is also true that some people, such as busmess 
representatives abroad, have strong ties with more 
than one country. Finally, there are various types of 
migrant labour whose country of residence for the 
time being is dictated by the state of the labour market. 
These workers may eventually settle down in a country 
other than their own but, until they do, they are per­
haps best regarded · as visitors. 

10.7. In attempting to deal with these borderline 
cases in the economic accounts, the SNA (255, p. 236) 

, defines resident households and individuals so as to ex­
clude foreign visitors in the country for less than a year. 
Exceptions are made in respect of foreign diplomatic 
personnel and members of foreign armed forces who> 
mdependently of their length of stay~ are treated as nor­
mal residents of their home country. Whatever detailed 
solution is adopted it is to be expected that migrants 
will constitute a relatively small category and visitors a 
relatively large one. At the same time, since tourist visits 
are usually of short duration, the number of visitors 
recorded at most times of the year is likely to be com­
paratively small. 
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C. Time intervals and starting dates 

10.8. As we have seen, demographlc matrices and 
accounts link the opening stock of population at the be­
ginning of a period ( the survivors from the preceding 
period) with the closing stock at the end of the period 
(the survivors into the following period). As with eco­
nomic accounts, the time interval will normally be a 
year, although in principle there is no difficulty in setting 
up accounts for shorter or longer periods. 

10.9. If the year is accepted as the time interval> 
there remains the question of the starting date. ,If 1 Janu­
ary is chosen, the stocks will relate to the beginning and 
end of calendar years and the flows will be those into 
and out of calendar years. Since the national economic 
accounts are usually kept for calendar years there might 
be some advantage in making 1 July the starting point 
for the demographic accounts., since this would auto-



matically provide mid-year estimates of demographic 
variables relating to stocks. From an educational point 
of view, on the other hand, a case could be made for a 
year beginning on 1-October ( or, in the southern hemi­
sphere, 1 April) say, since this would provide informa­
tion on the distribution of students at ,the beginning of 
the academic year. If we restrict ourselves to annual 
accounts some compromise is inevitable and, all things 
considered, the calendar year is perhaps the most con­
venient time period. 

10.10. The choice of time interval affects the treat­
ment that it is reasonable to apply to the recording of 
visitors, the vast majority of whom, largely composed of 
tourists, have an average stay in a foreign country of 
probably about a fortnight. Most of these would be ex­
cluded from annual accounts; only those visitors who 
happened to be present at the beginning or at the end 
of the period would be recorded. Indeed, for many 
purposes the omission of repeated inward and outward 
movements of short duration is essential fo order to 
avoid duplication, as the following example shows. 

10.11. Border workers, who live in one country and 
work in another, move almost daily between the two 
countries. They are normal residents of the country in 
which they live and form part of the domestic labour 
force of the country in whic.h they work. If the accounts 
are kept on a domestic basis for the country in ·whic.h 
they work, these workers will appear both as an inward 
and as an outward movement associated with the in­
dustry in which they work. And the labour force of that 
industry, calculated as the sum of normal residents and 
border workers,, will be correctly estimated only jf 
border workers who :work throughout the year are shown 
as making a single inward and outward movement. Of 
course, if the accounts were kept by days rather than by 
years every inward and outward journey would appear 
automatically. This is a good illustration of how the 
movements to be recorded are .dependent on the time 
i~tervar for which the accounts are kept. 

10.12. We can see from this discussion that the 
recording of short-term movements in a system of demo­
graphic matrices implies the adoption of a short time 
interval. It would seem. best, therefore, to establish the 
regular system of demographic records on an annual 
basis and keep more frequent records of the movements 
of visitors which would tie in with the regular system at 
the beginning and end of the year. Such records would 
clearly be needed in connection with the provision of 
travel, hotel and restaurant facilities and the like. 

D. Births 

of children already born is not operative before the 
third or fourth child? In certain circumstances it might 
be desirable to introduce a more symmetrical treat­
ment of men and women, recogn,izing that there may 
be a significant imbalance in the sex ratio at the rele­
vantages. 

10.15. In addition to the factors just considered, 
there are other influences on birth rates which may 
change substantially but which are not very easy to 
measure. One is the average siu of fall11Jy which at 
different times and places is commonly aimed at; and 
another is the acceptance or rejection of the idea of 
family planning and the willingness and ability to adopt 
contraceptive measures, abortion or other means to this 
end. Changes in factors suc.h as these may well out­
weigh the effect of purely demographic influences so 
that insight into future population movements may re­
quire that precise studies based on demographic history 
be supplemented by studies in human attitudes and 
ecology, speculati'Ve. as these are almost certain to be. 

E. Deaths 

10.16. As in the case of births, the regular report­
ing of death~ is necessary in making population esti­
mates and projections. Furthermore, in all the subsys­
tems allowance must be made for the fact that death 
rates vary between states and over time., but it is con­
venient to concentrate the discussion of this question 
here. Information about death rates is usually readily 
available by age and sex but not by most other cate­
gories. Population censuses sometimes provide estimates 
of death rates by broad social classes obtained by relat­
ing an occupational classification of deaths over the 
three years around the census to the occupational data 
in the census itself. This method is not · as reliable as 
might be . supposed because the question relating to oc­
cupation in death registrations is frequently not an­
swered very precisely. In developing the present system, 
more complete and more accurate information is needed. 
This might be obtained either by improving the scope 
and reliability of death registrations or by recording in­
formation, about death (and emigration) along :w,ith 
other information about flows in the various subsystems. 
The second of these methods is probably to be preferred 
since the data collected for a subsystem would then be 
complete in itself and since the circumstances of death 
registration are probably not conducive to obtaining 
detailed, accurate information. . , 

10.17. In most parts of the world, death rates tend 
to fall through time but not steadily and not uniformly 
in different age groups. The projection of death rates 

· 10.13. The regular reporting of births is needed in raises problems simUar to those encountered in project-
making population estimates for years not covered by a ing input-output coefficients. To a large extent the out-
census or other bench-mark source. It is necessary to come depends on .advances in medical science and its 
distinguish live births from still births and it is usual to applications, but account must also be taken . of other 
divide the former ·category between legitimate and il- factors such as occupational shifts, the growth of motor 
legitimate births. · :•. · transport, the improvement of the road system and so on. 
: 10.14. In making population projections, informa- 10.18. In interpreting time series of deaths ascribed 
tion is needed on the factors affecting fertility such as to various diseases several factors must be borne in 
the age of the mother, her marital status-and her parity, mind. In the first place., .improvement in medical diag-
that is to say the number of children already born Jo nosis may alter, and in general make more precise, the 
her. The combination of these three factors implies ,a attr1bution of death to specific diseases. In the second 
detailed classification of births and it is : necess,ary · to place, as applied medical science reduces the ilethal ef-
consider how the number of categories can be reduced •. feet of certain diseases, the result can only be that, 
without a significant sacrifice of information; for in- ·. in part, people live longer and,, in part, therr death is 
stance~ is it sufficient to group the mother's age in five- ascribed to one of the diseases that has not so far been 
year age groups or to assume that the deterrent effect cleared up. Thus it might be useful to consider a domi-
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nant group of diseases, gradually reducing in number 
as time goes on, from which almost everyone who does 
not meet with a fatal accident must die. The fact that 
the death rate from these diseases rises through time 
does not necess,arily indicate that they are becoming 
more virulent but simply that they are the residuary 
legatee of the successes of applied medical science. 

F. Migration 

10.19. There are two main kinds of migrant: politi­
cal refugees and those who seek to improve their eco­
nomic position. A proper treatment of migration thus 
involves the introduction of political and economic fac­
tors and is further complicated by changing national 
policies with respect to the inward movement of 
foreigners and the outward movement of nationals. For 
these reasons it is particuJ.arly difficult to treat migratory 
t].ows as endogenous variables in a socio-demographic 
model, though it may be useful to oaloulate the outcome 
of the persistence of present tendencies. 

10.20. International migration is more affected by 
political and regulatory factors than is interregional 
migration within a single country. ilt also gives rise to 
greater problems of assimilation ,and to the development 
of ethnic and religious minorities that cannot readily be 
integrated into the community of their adopted country. 
Antagonism is likely to develop against migrant groups 
which are different in appearance, habits and attitudes 
from the local inhabitants and to grow in areas where 
migrants are relatively numerous. 

1. INTERNATIONAL MIGRATION 

10.21. Even if we are a long way from a complete 
theory of migratory movements, it would be useful to 
have much more complete and detailed information on 
international migration than is generally available. There 
is a strong contrast between the metioulous requirements 
for naturalization imposed in many countries and the 
lack of even the -simplest data about immigrants. Some­
times even the number of immigrants is only a rough 
estimate and no regular information is avail.able even 
about age and sex,, to say nothing of other characteristics. 
At the same time there may be detailed records of the 
school .attendance of children recorded as immigrants. 
In this connexion, care is needed to avoid purely legal­
istic distinctions such as that between the children born 
to immigrants before and after their migration. It must 
be recognized that while migr,ation takes place at a 
point in time, it creates a situation which persists until 
the migrant or his descendants are in some sense in­
tegrate~ into the community. This may or may not hap­
pen quickly. 

10.22. International migration gives rise to a num­
ber of problems which as far as possible should be 
catered for in an integrated system of statistics. Three 
examples will be given below. 

(a) Differential fertility and mortality 

know to what extent it:be rates for immigrants tend to 
approach those of the local population. 

(b) The regional concentration of immigrants 

10.24. Powerful social and economic forces tend to 
ensure that immigrants who differ markedly from the 
local population in appearance, habits and attitudes 
come to be concentrated in particular IocaJ:ities thus giv­
ing rise to possibly avoidable social tensions. The mech­
anism and consequences of these concentrations require 
further study in the interests both of the immigrants and 
of the local population. 

( c) The international circulation. of talent 

10.25. This topic refers to the migration of highly 
qualified practitioners, mainly in science, technology and 
medicine,, and is more usually referred to as -the brain 
drain. Strong objection is often expressed against in­
dividuals who, having absorbed a large educational in­
put from the country of their birth, devote their prod­
uctive output to the service of another country in which 
pay and conditions are better. It is less generally re­
marked that countries that suffer from this phenomenon 
vis-a-vis their richer neighbours frequently gain from 
it vis-a-vis their poorer neighbours. This is an area in 
which the interests of individuals and communities may 
well appear to conflict, and more information is needed 
both on the motives for these movements, which are 
often described in the crudest economic terms, and the 
characteristics of individuals who are prepared to uproot 
themselves and can successfully attach themselves to 
another community. · 

2. INTERNAL MIGRATION 

10.26. Population movements within a country can 
be looked at from two points of view: movements from 
one self-contained region to another; and movements be­
tween areas of d,ifferent population density, as in the 
study of French internal migration in Tugault (221). 
It is not uncommon to observe both movements to more 
prosperous regions, for instance from the north to the 
south of Britain or from the south to the north of Italy. 
and at the same time a movement frOJ)'.l the countryside 
to the towns. These movements often give rise to seri­
ous _problems; for instance, as more ,and more people try 
to live in London it becomes necessary to pump out 
some of the surplus population into neighbouring re­
gions, such as East Anglia, of lower population density. 
As a consequence not only must more housing, drain­
age and other services be provided in these regions but 
additional jobs must be found too. This brings about a 
change in the economic structure of the regions which 
in turn leads to other demands and, in particular, de­
mands on the focal system of schools and technical col­
leges which have to provide the longer training usually 
called for by urban forms of employment. 

10.27. These problems add force to the demand for 
regional policies which seek to put all regions on . a 
self-sustaming basis and so slow down, or even re­
verse, the former regional drifts. They also indicate 

10.23. Immigrant groups may come from countries the importance of studying the effects of population 
in which the age-specific birth and death rates are very density, a matter referred to in section C of chapter II 
different from those of the country to which they·mi- above. For instance, the need for various services as 
grate. If these rates remained unchanged after migration, well as the cost of . providing them are likely to vary 
the relative size of the descendants of the immigrant with density so that sparsely settled areas and densely 
group might be quite different from that of the immi- populated metropolitan centres are likely to involve 
grant group itself. It is likely that birth and death rates more difficulty and expense than do regions of medium 
will change after migration and it would be useful to density. 
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G. Characteristic classifications 

10.28. The main characteristic classifications rele­
vant to this chapter are the very general ones of age, 
sex and region, to which may be added some special 
ones, such as the parity of the mother (along with 
her age and marital status) in the classification of 
births. 

10.29. The classifications by age and sex call for 
little comment. Throughout this report, age is defined 
by year of birth. For many purposes it is sufficient to 
present data classified by age group rather than by 
individual years of · age, and for this purpose five or 
ten year age groups, starting at age 0, are convenient. 
There is no reason why the same grouping should 
always be adopted throughout the whole age range but 
it is highly desirable that the classifications used in 
different subsystems should be conformable. 

10.30. .The classification by region, or geographical 
area, is needed in providing population estimates and 
projections for successively smaller and smaller ad­
ministrative districts and other regional groupings. The 
largest areas might be the states of a federation or the 

standard regions into which Britain, for instance, is 
divided for statistical purposes; and these would then 
be further divided until the smallest areas of local 
administration were reached. 

10.31. The parity of the mother is needed in con­
nexion with the analysis of fertility, since the proba­
bility that a woman will give birth to a child at age O is 
likely to be influenced by the number of children to 
which she has already given birth. The problem here 
is how best to group parities so as to reduce the num­
ber of categories without undue loss of information. 

10.32. A number of classifications used in 
table 10.1 below are either of a very general nature 
·or characteristic of some other subsystem. This is 
simply a reflection of the interdependent nature of the 
present system. 

H. Recommended series 

10.33. The items of data, classifications and social 
indicators suggested in respect of the demographic cir­
cumstances of the population are set out in table 10.1 
below. 

Table 10.1. The size and structure of the population, births, deaths and migration: items of data, 
classifications and social indicators 

Items of data Characteristic classifications Olher classifications Social indicators 

(a) .Population stocks 

1. Number of human beings Age, 11ex, geograph- Urban or rural, area, na- Average annual race of growth 
ical area tional or ethnic origin, so- Average age 

cio-economic class, marl- Dependency ratio 
ta1 status, size and type Sex ratio 

(b) Population flows 

1. Births 

i. Number of births 

ii. Number of live births 

. 2. Deaths 

i. Number of deaths 

. 3. Migrants 

i. Number of immigrants 
from the rest of the world 

ii. Number of emigrants to 
the rest of the world 

ill. Number of internal mi­
grants 

Age and parity of 
mother, sex of 
child, geographical 
area 

Age, sex, geographi­
cal area 

Age, sex, geographi­
cal area 

10.34. The series in table 10.1 are confined to 
individuals, comparable information relating to nuclear 
families and households being set out in chapter XI 
below. 

10.35. As has been said, the items relate to obser­
vations or estimates which may need a considerable 
amount of compiling. Thus, for instance, it is recog­
nized that it is often convenient to express distribu-

of nuclear family, size 
and type of household. 
Size and type of extended 
family may also be use-
ful 

as above 

as above 

as above 

Crude birth rate 
General fertility rate 
Gross reproduotion rate 
Net reproduction rate 
Still-births as proportion of total 

births 
Illegitimate births as proportion 

of all live births 
Crude death rate 
Standardized death rate 
Expectaition of life at ages 0, 30 

and 60 
Crude immigration rate 
Crude emigration rate 
Crude net external migration rate 
Crude internal migration rates 

tions in percentages or flows as rates of various kinds, 
but these · simple manipulations are not specifically 
mentioned. The classifications, which are divided be­
tween characteristic and other, are intended to draw 
attention to criteria which, if not in common use, would 

. seem to be appropriate; but it is recognized that they 
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niay not all be . practicable or necessary in every 
country. 



10.36. The final column of table 10.1 contains a 
limited number of social indicators connected with 
each of the main topics dealt with in this chapter. 
Again, many of them could be classified in. various 
ways but, in general, these ways are not specified since 
it would be difficult to do this in a manner appropriate 
to the conditions of different countries. 

1. INDICATORS CONNECTED WITH POPULATION 
SIZE AND COMPOSITION 

10.37. The rate of growth of the population is best 
expressed as an a'Verage annual exponential rate for 
the past five or ten years. It is also useful to calculate 
it for single years, particularly where it is likely to be 
undergoing a long-term change. 

10.38. The average age of the population is 
strongly associated, under normal conditions, with its 
rate of growth, higher rates of growth tending to ac­
company lower average ages. 

10.39. The dependency ratio is usually defined as 
the. population aged 0-14 plus the population aged 
65+ di'Vided by the population aged 15-64. This 
measure is intended to provide an indication· of the 
numbers needing to be supported economically to the 
numbers available to support them and varies, accord­
ing to Stone (202), from 0.47 to 1.25 over the world 
as a whole. It could be argued that the age ranges 
given above, while appropriate in a country where the 
expectation of life at birth is around 70 years, is less 
appropriate where this expectation is around 40 years 
since the span of economic activity is likely to be dif­
ferent in the two cases. 

10.40. The sex ratio is perhaps most interesting if 
calculated over specific age ranges, for instance, the 
reproductive span, say 15 to 45, and old age, say 65+. 

2. INDICATORS CONNECTED WITH BIRTHS 
AND FERTILITY 

10.41. The crude birth rate measures the ratio of 
live births to total population. It is not a satisfactory 
indicator of fertility because its numerator and denomi­
nator are only very loosely connected, their relationship 
being influenced in particular by the age composition 
of the population. It does, however, measure the gross 
rate of increase of the population by births and, more­
over, it is a useful indicator for making comparisons 
since it is very generally available and in many coun­
tries bas been calculated for a long time. 

10.42. The general fertility rate measures the ratio 
of live births to the number of women in the reproduc­
tive span, say aged 15-44, A variant of this measure 
which, however, will typically lead to much higher 
figures, is the ratio of legitimate live births to the_ 
number of married women in the reproductive span. 
Either of these measures relates births to that part of 
the population which is capable of giving rise to them. 

10.43. The gross reproduction rate is obtained by 
adding up the age-specific birth rates, usually in re­
spect of female children, over the reproductive span. 
This sum provides a measure of the extent to which 
women would, on average, bear enough female chil-

dren to replace themselves in the course of a lifetime, 
given a fixed set of age-specific birth rates. 

10.44. The net reproduction rate makes allowance 
for the fact that some females die at each age between 
birth and the end of the reproductive span, with' the 
consequence that the calculation just described over­
states the average number of children born to a woman 
in the course of her life. 

10.45. It will be noticed that the measures de­
scribed in the preceding two paragraphs could be based 
on longitudinal rather than transversal data; that is to 
say it would be possible to follow to their completion 
the families of women born in ( or, alternatively, mar­
ried in) a particular year. 

10.46. There is no reason to suppose that live 
births form an absolutely constant proportion of all 
births; for instance, in England and Wales, still-births 
have fallen from 4.1 per cent of all births in 1930-32 
to 1.2 per cent in 1971. 

10.47. · The proportion of illegitimate to all live 
births provides an indicator of attitudes to· childbearing 
and marriage. Another possible indicator is the per­
centage of legitimate live births to women married once 
only occurring within 8 < 9 months of marriage. Fig­
ures for Great Britain in respect of mothers in the 
youngest age ranges are given, with 8 = 8, by the 
United Kingdom Central Statistical Office (226, No. 3, 
p. 60). 

3. INDICATORS CONNECTED WITH DEATHS 
AND SURVIVAL 

10.48. The crude death rate measures the ratio of 
deaths to total population. It suffers from limitations as 

· a measure of mortality corresponding to those men­
tioned in paragraph 10.41 above. 
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10.49. The standardized death rate is a weighted 
average of age-specific death rates, using the num­
bers in different ages ( or age groups) of an appropriate 
standard population as weights. It is desirable to cal­
culate separate indices for males and females even if 
a combined index is also given. Among age-specific 
death rates, the rate of infant mortality deser'Ves spe­
cial emphasis. 

10.50. The expectation of life at age 8 is the num­
ber of years that an individual aged 8 can expect, on 
average, to live after that age. The expectation of life 
at birth, which it is desirable to calculate for males and 
females separately, is a convenient means of summariz­
ing age-specific mortality experience. It is possible to 
calculate expectations at any age and it is suggested 
that ages 30 and 60 would, generally speaking, repre-
sent a convenient choice. , 

4. INDICATORS CONNECTED WITH MIGRATION 

10.51. Crude external migration rates measure the 
ratio of inward, outward and net migration to total 
population and provide an indication of · the quantita­
tive importance of external migration .. 

10;52. Crude internal migration rates, similarly 
calculated for the major regions of a country, provide 
an indication of the extent and direction of geographi­
cal mobility in the existing population. 



XI. FAMILY FORMATION, FAMILIES AND HOUSEHOLDS 

A. Introduction 

11.1. In the preceding chapter we concentrated on 
what might be called the demographic aspects of popu­
lation statistics. Here we shall concentrate on the social 
aspects: the number, formation and dissolution of mar­
riages, families and households; and the small minority 
of the population who live not in private households 
but in non-private establishments. Attention will be 
given to the problems that arise in recording the transi­
tions of families or households as opposed to indi­
viduals. 

11.2. As was the case in chapter X, a population 
may be recorded on a de jure or a de facto basis. This 
distinction is equally relevant here, and so nothing 
further need be added on the question of population 
boundaries. 

11.3. The remainder of the chapter deals with 
characteristic classifications and with recommended 
series and social indicators. 

B. Married couples, marriage and divorce 

11.4. The great majority of families consist of mar­
ried couples. Apart from migration, the number of such 
couples in any area can only be increased by a lawful 
marriage and can be diminished either by the death of 
one of the partners or by divorce or other form of 
annulment which is recognized as dissolving the mar­
riage. 

11.5. Information is needed on the number of mar­
ried couples (with allowance for other groupings in 
countries which do not practice monogamy), the num­
ber of marriages and the number of dissolutions of 
marriage by divorce or by death. 

C. Families 

11.6. Not all families consist of married couples, 
with or without children, and some care is needed in 
defining the term. Let us begin with the following defi­
nition. A family consists, in the first place, of a mar­
ried couple either alone or with their never-married 
offspring of any age; and, in the second place, of a 
lone parent with his or her never-married offspring of 
any age. 

11. 7. A lone parent is any single, widowed or di­
vorced parent or a married parent whose spouse does 
not live in the same household. 

11.8. An offspring may or may not be dependent 
and, in most cases, will be a son or daughter; but 
the term also includes a step-child or adopted child 
and remoter descendants, such as a grandchild without 
parents. 

11.9. It will be seen that with these definitions the 
concept of family does not extend to the whole popu­
lation. There are many cases of adults living alone or 
in groups not covered by the relationships here used in 
defining a family. Although this treatment is con­
venient for present purposes it must be recognized 

that there· is a fairly common convention of regarding 
the never-married not living with parents as forming a 
family. 

11.10. Information is needed about the number of 
families of different kinds, about their formation and 
dissolution and about the number of people living in 
them. 

D. Households 

11.11. Individuals, whether grouped into families 
or not, live in households. Most people live in private 
households but a small minority live in non-private 
establishments or institutional households. 

11.12. A household is usually defined in terms of 
housekeeping arrangements. Thus, in the British popu­
lation census, a household is defined as: any group of 
persons, whether related or not, who live together and 
benefit from a common housekeeping; or any person 
living alone who is responsible for providing his or her 
own meals. 
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11.13. It follows from what has been said that a 
household may contain no families, one family (the 
common case) or more than one family. In general, 
therefore, the number of households exceeds the num­
ber of families; and it is the number of households that 
!s likely to be closely related to the number of dwell­
mgs. 

11.14. Information is needed about the number 
of households of different kinds, about their formation 
~nd dissolution and about the number of people living 
mthem. 

11.15. Before going on to consider characteristic 
classifications it inay be useful to illustrate numerically 
the relationship between married couples, families and 
households. This can be done for Great Britain in 
1966 from the United Kingdom Central Statistical 
Office (226, No. 3, tables 8 and 9). All numbers in 
the following summary are expressed in thousands. 

Married couples, no children . . . . . . • 4647 
with children . . . • • 8017 

Total married couples 
Lone parents, with children ....... . 

12664 
1308 

Total families 13972 . 
No-family households , . . . . . . . . . . . . 3287 
less Excess of families over households 
in multiple-family households . . . . . . -322 

Total households 

2965 

16937 
===-

11.16. This summary is drawn up on the basis of 
the definitions given above in which, it will have been 
notis:ed, there was no reference to dependent children. 
A dependent child can be defined as a person under 
15 years of age or between 15 and 24 years of age 
provided he or she is an unmarried student. An altema-



tive classification of married couples and families mak­
ing use of . the concept of dependent children appears, 
from the same sour~, as follows. 

Married couples, 
without dependent children .... . 
with dependent children· · ....... . 

Total married couples 
Lone parents, 

without dependent children .... . 
with dependent children ....... . 

Total lone parents 

Total families 

6444 
6220 

12664 

809 
499 

1308 

13972 

E. Stock-flow matrices for individuals, 
families and households 

11.17. In most of the chapters of this part of the 
report the stock-flow matrices relate to individuals. In 
this case there is, in principle, no difficulty since there 
is only one thing that can move from. state to state, 
namely the individual himself. But this is not true of 
families or households since in their cases there are 
typically two or more things that can move, namely the 
family or household members. This leads to a new situ­
ation since, whereas the· removal of an incfirvidual from 
one state leads to his appearance in another state, the 
removal of a family from one state does not necessarily 
lead to its appearance in another state because _it may 
dissolve and be replaced, even if all its members stay 
alive, by any number of . families from. zero up. A 
similar ·statement can be made for households. 

11.18. In this part of the system we may wish to 
classify individuals, families or households in terms of 
family and household characteristics. Let us look at 
each case in turn. · 

1. INDIVIDUALS 

· 11.19. If we classify individuals we shall obtain, 
as regards stocks, the numbers living in each category 
of family. or household at a given date; and, as regards 
flows, the movements of individuals between family and 
household types over a given interval. From this infor­
mation we could work out the present pattern of move­
ment, the way in which this pattern is changing and 
the distribution of individuals over families or house­
holds which would eventually come about either if the 
present pattern of movement remained fixed or if it 
changed in some predictable way. 

2. FAMILms 

11.20. If we classify families we must try to :find, 
for the reason given in paragraph 11.17 above, some 
stable nucleus which, as long as it persists, can be 
identified with a family. The obvious stable nucleus 
is the married couple living together. As they have 
children, this nucleus moves from the state of married 
couple without children to the state of married couple 
with children, or with a given number of children, 
living -with them. As the children grow up and leave 
the parental home, the nucleus moves back in terms 
of the number of children living in it and may even­
tually return to its initial state. If one of the married 
couple dies or is divorced this nucleus is dissolved and 
we have to see what new nucleus or nuclei, if any, take 
its place. 
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11.21. Evidently there are many possibilities which 
it would be tedious to enumerate but easy to illus­
trate. If one partner of a childless marriage dies, the 
family · is dissolved but a new family will com~ into 
being if and when the surviving partner remarries. If 
a childless marriage is dissolved by divorce, the family 
is dissolved but two new families will take its place if 
and when both the original partners remarry. If a mar­
riage with children is dissolved, the family is dissolved 
but 0, 1 or 2 families respectively will_ take its place 
in the following circumstances: the children are all 
grown up and none lives with either parent and neither 
parent remarries; some of the children live with one of 
the divorced parents and none with the other who does 
not remarry; some of the children live with each parent. 

11.22. If the family consists. of a lone parent with 
children, the family will dissolve when this state of 
affairs terminates. Thus if a family consists of a mother 
and son living together, it will dissolve if either of 
them dies or if either of them marries. If the son mar­
ries, a new family . appears consisting of the son and 
his wife and it is immaterial whether the mother con­
tinues to live with them or not; and if the mother 
remarries a new family appears consisting of the 
mother and her new husband and it is immaterial 
whether the son continues to live with them or not. 

11.23. Many other cases may arise. For instance, 
a surviving parent may go and live with his or her 
married offspring, in which case there is no change in 
the number of families. More rarely, an elderly mar­
ried couple may go and live with one of their married 
children, in which case there is also no change in the 
number of families but two one-family households have 
been transformed into a two-family household. Simi­
larly, if a son gets married and he and his wife live 
with his parents an extra family has been formed and a 
one-family household has been transformed into a two­
family household. 

11.24. From this discussion it would appear that 
there are in fact two stable nuclei, the married couple 
and: the lone parent with child or children. But these 
two nuclei are arranged in a hierarchical order in which 
the first dominates over the second. In other words, if 
a lone parent with children remarries a family disap­
pears and a new one takes its place. 

3. HOUSEHOLDS 

11.25. As long as we are concerned with house­
holds that contain families no problems arise that have 
not been discussed already. It is immaterial whether 
the families in a multi-family household are related or 
not and it is also immaterial whether or not a family 
contains an umelated member: the menage a trois pre­
sents no special problem. But a new question arises in 
connection · with households none of whose members 
form a family: the no-family households as they were 
called above. · · 

11.26. The question is: can we "find a stable ~u­
cleus for such groupings? An extreme answer to this 
question would be that a no-family household dis­
solves on any change in its composition, but this would 
not be a very convenient solution since man;v of the 
households in question are continually changmg their 
composition by the· substitution~f new .members ·for 
members who leave them. , 

11.27. An alternative answer would be that a one­
person household dissolves if it becomes a two-person 



household, in other words two one-person households 
are transformed into a two-person household, and that 
a multi-person household persists unless its member­
ship falls below two. This would mean that households 
consisting of students or young office workers or friends 
would persist until their membership fell below two. 

11.28. The stable nucleus in this case would be 
any persisting group of two or more persons, not 
constituting a family, in which the members lived 
together in the circumstances defining a household. 

F. Characteristic classifications 

11.29. Of the eleven classifications set out below 
the first six are intended for use in connexion with 
married couples, marriage and divorce, families and 
private households, the last four are intended for use 
in connexion with non-private establishments or insti­
tutional households and the seventh is applicable to 
either group. Two important classifications, social 
dass and income, are omitted here since they are 
discussed in detail in the following two chapters. 

11.30. Classifications by the common criteria of 
age and sex appear at several points in this part of 
the system in somewhat specific ways. Thus, it would 
be useful to classify marriages by the age of the bride 
and bridegroom, divorces by the ages of the divorced 
couple and families by the age of the head; and it 
would be useful to classify lone parents by sex. 

1. YEAR OF MARRIAGE 

11.31. The year of marriage is important in con­
nexion with the duration of a marriage both while it 
continues and when it is terminated by divorce or 
death. 

2. MARRIAGE AND REMARRIAGE 

11.32. For either partner, a marriage may be 
the first marriage or a remarriage. It is useful to dis­
tinguish between the four possibilities because of the 
great difference in the average age of the partners 
in first marriages and remarriages. For instance, in 
Britain in 1970 according to the United Kingdom 
Central Statistical Office (226, No. 3, table 5) age at 
first marriage was 24.4 years for men and 22.5 years 
for women; and, at remarriage, 45.1 for men and 41.7 
for women. 

3. NUMBER OF cmLDREN 

11.33. The number of children on various defi­
nitions are needed at various points in the present 
part of the system. It may be useful to classify mar­
ried couples by number of. children . (a) born to the 
marriage, (b) surviving and (c) dependent; and it 
may be useful to classify families by number of de­
pendent children. Children· are also an element in the 
measurement of size and composition discussed in 
the following subsection. 

4.. SIZE AND COMPOSITION 
~ 

11.34. Size means simply the number of people 
in a family or household. However, we should almost 
certainly wish to distinguish children from adults, 
separating, for example, a family or household com­
posed of a married ouple and two children from one 
composed of a mothe d three children, or of a 
father, two children and a dmother. 

'-.. 

11.35. Relationships within the household are 
also important in some contexts. A man and woman 
living together with their own children may not be 
be the same thing, for all puiposes, as a man and 
woman living together with adopted children or with 
one another's children by a previous marriage or 
liaison. Marital status enters as a further complicating 
factor. 

5. NATIONAL OR ETHNIC. ORIGIN 

11.36. Classification by these criteria is needed 
in many contexts but circumstances are so different 
from country to country that the most . useful cate­
gories vary enormously. For instance, the redrawing 
of national frontiers may lead to a shift in the com­
position of the neighbouring population in terms of 
national origin and language; population movements 
within a multi-lingual country may gradually bring 
about similar shifts; and international migration may 
bring about changes in the ethnic composition of the 
countries affected. • 

11.37. National or ethnic origin is introduced at 
this point, though it is recognized in section B.5 of 
chapter XII below that ethnic origin is frequently 
regarded as a dimension of social class. 

6. RELIGION 

11.38. This classification may also be important 
though in countries in which a substantial proportion 
of the population do not signify their beliefs by 
attending places of worship it may be rather elusive. 
Like ethnic origin, it is sometimes regarded as an 
indicator of social class; and this is ref erred to in 
section B.6 of chapter XII below'. 

7. URBAN OR RURAL AREA 
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11.39. As an indicator of location, it is useful to 
classify families and households by urban or rural 
area as well as by geographical area mentioned in 
paragraph 10.30 above. This dichotomy, which could 
be expanded to provide a graded measure of popula­
tion density, is important in many contexts, such as 
educational facilities and the demand for them, em­
ployment opportunities and the extent of the local 
work area. 

8. SECTOR 

11.40. In classifying institutional households it is 
likely to be important to distinguish between those 
run by private organizations and those run by public 
authorities. Private organizations may or may not 
be profit-making. 

9. PURPOSE 

11.41. Among the non-private establishments in 
which individuals may live for extended periods of 
time are orphanages, homes for old people, hospitals, 
asylums and prisons. The different purposes of these 
institutions clearly need to be recognized. 

10. SIZE 

11.42. As in the case of families and private 
households, size may also be important in the case 
of non-private establishments. 



11. DENOMINATION 

11.43. Since many institutional households are run 
by reliiious organizations, a classification by denomina­
tion nught be useful. 

G. Recommended series 

11.44. The items of data,, classifications and social 
indicators in respect of family formation, families e.nd 
households are set out in table 11.1 below. 

11.45. As can be seen, table 11.1 is divided into 
three panels relating respectively to: married couples, 
marriages and divorces; families; and households, pri­
vate and institutional. 

11.46. The items of data in all three panels are 
similar and relate to stocks and flows. iin order to com­
plete the stock-flow matrices in the standard form refer­
ence must be made to the data in table 10.1. In that 
table, for instance, information is provided on deaths, 
emigrants and immigrants classified by marital status. 

Table 11.1. Family formation, families and households: items of data, classifications and social indicators 

Items of data Characteristic classifications Other classifications 

A. Married couples, marriages and divorces 

(a) Married couples, marriages and 
divorces 
1. Number of married couples 

2. Number of marriages 

3. Number of divorces 

Date, duration and nature 
of marriage (first mar­
riage etc.), number of 
children born to mar­
riage, surviving, de­
pendent 

as above ( omit number 
of I children) 

as above (add number 
of children) 

Age of partners, geo­
graphical area 

as above 

as above 

B. Families 

(a) Families 
1. Number of families Size and type, national 

or ethnic origin, urban 
or rural area 

2. New families established as above 
3. Changes of state (including as above 

dissoluition) of existing fam-
ilies 

Age and sex of members, 
socio-eoonomic class, 
income, geographical 
area 

as above 
as above 

C. Households, private and institutional 

( a) Pr:vate households 
1. Number of private house­

holds 
Siz.e and type, national as above 

or ethnic origin, urban 
or rural area 

2. New private households es- as above 
tablished 

3. Changes of state (including as above 
dissolution) of existing pri-
vate households 

(b) Institutional households 

as above 

as above 

1. Numbe, of institutional 
households 

Sector, purpose, size, de- Geographical area 
nomination 

2. New institutional house­
holds established 

as above as above 

3. Changes of staite (including as above 
dissolution) of existing in-
stitutional households 

as above 
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Social indicators 

Ratio of first marriages of males 
(femaJes) to population of bach­
elors (spinsters) 

Ratio of remarriages of males 
(females) to males (females) 
widowed or divorced 

Proportion married of males 
(females) of marriageable age 

Proportion of marriages dissolved 
by divorce 

Average duration of marriages dis­
solved by divorce 

Average duration of marriages dis­
solved by death 

Proportion of families containing a 
married couple 

Average size 
Average number of dependent 

children 
Average number of economically 

active members 

Proportion of private households 
containing one or more families 

Proportion of private households 
containing one or more pen­
sioners 

Average siz.e 

Proportion of population living in 
institutional households 



1. INDICATORS CONNECTED WITH MARRIED COUPLES, 
MARRIAGES AND DIVORCES 

11.4 7. The first two indicators relate to the propor­
tion marrying in various groups in illhe population. If 
classified by age, a time series of them brings out any 
tendency there may be for first mamages to take place 
at younger ages and for remarriages to increase in rela­
tion to the widowed and divorced population. 

11.48. The proportion married in the population of 
marriageable age is intended to indicate the desire for 
and acceptance of the married state. It is to be expected 
that in any society, a minority of the adult population 
will pref er celibacy or fail to find a marriage partner 
and that the remainder will marry. It is also to be ex­
pected, conventionally at any rate, that almost all mar­
ried couples will live together unless separated by 
divorce or death. However, in societies which put few 
obstacles in the way of unmarried couples living to­
gether, less need may be felt to marry or,.if one does, 
to continue to live with one's marriage partner. Further, 
in societies of this type in which divorce is difficult or 
impossible, it may be found that most people are mar­
ried but that many people live with someone other than 
their marriage partner. The interpretation of this indi­
cator depends, therefore, on the mores and legal ar­
rangements of different societies. 

11.49. The proportion of marriages dissolved by 
divorce indicates the importance of divorce as opposed 
to death in dissolving marriages. 

11.50. The average duration of marriages dis­
solved by divorce or by death indicates the effect of 
divorce in shortening the duration of marriages. 

2. INDICATORS CONNECTED WITH FAMILIES 

11.51. The proportion of families containing a mar­
ried couple provides a link between families and mar­
ried couples and indicates the importance of lone 
parents as family nuclei. 

11.52. The average size of families is of interest 
in connexion with consumption patterns and housing 
programmes. 

11.53. The average number of dependent children 
is of interest in connexion with welfare programmes. 

11.54. The average number of economically active 
is an indicator of the economic base of the family. 

3. INDICATORS CONNECTED WITH HOUSEHOLDS 

11.55. The proportion of private households con­
taining one or more families indicates the importance 
of families as opposed to non-family arrangements in 
the formation of households. 
. 11.56. The proportion of private households con­

. taining one or more pensioners, when classified by, 
say, size of household or income, provides some indi­
cation of the circumstances in which pensioners live. 
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11.57. The average size of households overlaps 
with and somewhat extends the concept of average size 
of families considered in paragraph 11.52 above. It 
may be the more useful concept since surveys of family 
expenditure often relate, in fact, to households. 

11.58. The proportion of the population living in 
institutional households indicates the importance of 
these alternatives to private households. 



XII. SOCIAL CLASS, STRATIFICATION AND MOBILITY 

A. Individuals and classes 

12.1. The fact that not all individuals are alike 
has led from time immemorial to the formation of 
social groupings and the recognition of different social 
classes. This type of classification is based on charac­
teristics of individuals which, it is thought, will enable 
them to be assigned to more or less homogeneous cate­
gories; these categories are usually hierarchical so that 
we can speak, for instance, of an upper, a middle and 
a lower class; and the attempt is often made to associ­
ate differences in class characteristics with differences 
in attitudes and interests, so that much of social and 
political history can be discussed in terms of class 
conflict. 

· 12.2. The concept of class is a difficult one and so 
is its use as a tool of social analysis. In this chapter 
we shall largely be concerned with the following issues. 

12.3. First, the dimensions of class, such as status, 
achievement, power and so on, and the possibilities of 
recording and measuring them. Attempts are some­
times. made to define a single measure of class by aver­
aging these different components but for most purposes 
it is desirable to keep them separate since their in­
fluence varies widely from one field of analysis to 
another. 

12.4. Second, evaluation., that is the basis on which 
individuals and groups are rated. Thus we may have 
objective ratings, made by survey teams using more or 
less well-defined criteria; or accorded ratings, obtained 
by asking a sample of respondents to order or quantify 
the social status of different occupations; or subjective 
ratings, in which individuals are asked to place them­
selves on a preassigned social scale. 

12.5. Third, stratification and mobility, that is to 
say the extent to which individuals and families are 
fixed in a certain position on the social scale or are 
capable of movement up and down it. lnrvestigations · 
carried out over the past generation suggest that on 
the whole social mobility is fairly high, at least in many 
Western societies. It has to be remembered,, however, 
that most societies contain minority groups whose 
mobility patterns may differ greatly from those of the 
majority. 

12.6. The topics which have just been outlined 
are important and extend over much of the ground 
covered by writings on social class. They do, however, 
view the matter largely from the point of view of the 
individual without much regard to the part played by 
institutions. Yet, clearly, institutions hallmark achieve­
ment, confer status and devolve power. Many of these 
institutions are private but others are public: states, 
regional groupings of states and the bureaucracies that 
serve them. Institutional power and the consequences 
of the members.hip of institutions are not discussed 
here in any detail but they need to be kept in mind as 
a complement to the power of individuals arising from 
their position in the social hierarchy. 
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B. The dimensions of class 

12.7. Most people would probably say that the 
term social class meant something to them even if they 
found it very hard to define. It would indicate a degree 
of recognition, latent or overt., by the community, 
based either on inherited characteristics or on personal 
achievements, which affected the individual's power and 
influence in the community. In the general estimation, 
an individual of ancient and distinguished lineage will 
be placed higher on the social scale than one whose 
family background is hardly known. The same can be 
said, in occupational terms, of those in prestigious posi­
tions, such as judges or bishops, as against those in 
humble positions, such as dockers or dustmen; in terms 
of wealth, of the rich as against the poor; and, in terms 
of education, of the learned as against the ignorant. 
This list could easily be extended, and the importance 
assigned to its different components varies widely from 
epoch to epoch and from country to country. 

12.8. Let us now look a little more closely at these 
dimensions of class and at the possibilities of recording 
and measuring them. 

1. FAMILY CONNEXIONS 

12.9. This indicator probably corresponds most 
closely to the popular conception of olass, particularly 
if we consider that on the whole it is the members 
of the more distinguished families that are likely to be 
able to give a fairly full account of their family's history. 
It may be a useful indicator since membership of an 
old and distinguished family gives advantages to an 
individual, and consciousness of this may induce in him 
a broader outlook than he might otherwise possess. 
On the other hand, many old iamilies are · set in a 
narrow and exclusive mould which is unlikely to confer 
much benefit either on individuals or society. It must 
also be recognized that remembrance of family does 
not necessarily imply that the scope of the family's 
activities has ever been very wide. It is not difficult to 
find individuals who take an understandable pride in 
being the fourth or fifth gener:ation of their family to 
work as farmers,, wine merchants, fishmongers or car­
penters in a particular locality. Indeed, this factor is 
probably at work throughout the social spectmm: it 
would seem that there are, or were, hierarchies of 
costermongers, gypsies and vagabonds based in part on 
considerations of family and descent. 

12.10. How are we to record and measure this 
indicator? In the first place, it seems clear that what 
is being classified is the family, the individual taking 
on the rating accorded to the family. In the second 
place, it would seem to be the known continuity of the 
family that counts rather than its present position,, which 
will be influenced by the occupational prestige of its 
head and by its current wealth. This suggests that, in 
the terminology of social mobility studies, this indicator 
will largely serve to discriminate families of stayers 
from families of movers. The stayers are likely to 
remember their past whereas the movers are likely to 



lose touch with .it in their periods of depression. If this 
is correct, the stayers could, in principle, be classified 
by some long-run criterion of their family's position 
as welJ as by its current state, whereas only the current 
position would be known in the case of movers. 

2. OCCUPATIONAL PRESTIGE 

12.11. This indicator, though different from the 
last, also corresponds to an important strand of popular 
thought in the matter of class: in any country~ there 
seems to be a fair degree of consensus on the social 
ranking of different oooupations. This dimension of class 
is usually considered to reflect individual achievement 

. rather than family position. But we should not overrate 
the meritocratic content of occupational ratings: there 
are dim as well as brilliant performers in all occupa­
tions; and opportunity may be as important a factor as 
abiUty in determining individual admission into any 
occupation-al group. 

12.12. The occupational dimension is one of the 
easiest to handle in terms of available statistics; and 
it is doubtless for this reason that it is widely used, 
for instance in the study of social mobility. 

3. INCOME AND WEALTII 

12.13. These are economic rather than social in­
dicators but, since high income and wealth are usually 
associated wi-th power, they are commonly regarded as 
important dimensions of social class. It can also be said 
that many advantages which would generally be con­
sidered to affect socia,l status are more accessible to 
the rich than they are to the poor. 

12.14. While information on individual wealth (or 
net worth) is not usually available, information on 
income is collected very generally. It has the advantage 
of being numerical and does not require the use of 
scaling techniques. 

4. EDUCATION 

12.15. Education, besides being a source of poten­
tial enjoyment in its own right, confers many advantages 
and tends to affect attitudes and points of view. It is 
probably accepted as an important indicator of social 
status in all countries. · 

12.16. There are several ways in which an in­
-dividual's educational level can be assessed: number of 
years in · the educational system, type of institutions 
attended. subjects studied and qualifications obtained. 
It is desirable, as far as possible, to distinguish between 
time spent in acquiring a liberal education and time 
spent in purely technical pursuits .. The latter probably 
contributes little to this dimension of social class; its 
influence asserts itself by widening the range of occupa• 
tions that can be pursued. 

12.17. In addition to the possession of a general 
education, a small number of individuals devote their 
lives to learning . and research. These people usually 
en joy a high social status, but clearly this aspect of 
education is bes,t treated under the head of occupational 
prestige which was considered in subsection 2 above. 

5. ETHNIC ORIGIN 

12.18. Many populations are made up of several 
ethnic groups and their differences are likely to lead 
to rivalry and attempts by some groups to establish a 
hierarchy in their own favour. As a consequence, ethnic 

origin is sometimes regarded as an independent dimen­
sion of class. But in other cases, members of different 
ethnic groups may be found in any class as determined 
by family, occupation, wealth and education. Where 
this happens it is not so clear that ethnic origin is an 
independent dimension of class. 

6. RELIGION 

12.19. Considered as an independent dimension of 
social class, religion would seem to be in much the same 
position as ethnic origin. In some countries there may 
be a dominant religion or sect, membership of which 
confers social status; and in others social status may be 
otherwise determined and religious affiliation may 
simply be correlated with status. It will therefore · be 
observed that few members of lesser religions and sects 
will be found in the upper class; but if an individual is 
for other reasons in the upper c]ass his religion will not 
count against him. 

12.20. This situation provides an example of the 
problem of identification., familiar to economists: do 
observations on the quantity and price of a commodity 
reflect a demand relationship, a supply relationship or 
a mixture of the two? The answer is that without more 

. information we cannot say, and the same would seem 
to be true in the present case; religious affiliation or 
ethnic origin may confer social status or they may not, 
though in either case they are correlated with other 
indicators of class. 
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7. POWER 

12.21. There seems to be general agreement that 
sociaJ class is intimately connected with power though 
it is not easy to see bow power is to be measured 
directly without reference to such dimensions of social 
class as have just been considered. Power may be 
exercised in many different fields such as ideas, politics 
and business. In a stable society the connection may be 
cJose but under transient conditions it may not be. 

C. The evaluation of status 

12.22. In this section we shall consider three 
methods of evaluating status: the objective, the accorded 
and the subjective. 

1. OBJECTIVE STATUS 

12.23. This term is used to indicate status evaluated 
by an objective observer or research team. The attempt 
is made to record individuals in terms of such indicators 
as those already . mentioned and, perhaps, to combine 
these indicators into a single index of social status. 

2. ACCORDED STATUS 

12.24. This type of indicator is based on the views 
of the community as represented by a sample of 
respondents. The dimension of social class most usually 
treated in this way is occupation: respondents are asked 
to order a list of occupations in terms of their rating 
of the social prestige associated with them. There is 
evidence of a considerable degree of consensus when 
this method is applied. 

3. SUBJECTIVE STATUS 

12.25. A third method of evaluating status is to 
present a sample of individuals with a hierarchical list 



of social categories and ask them to place themselves 
on the list. 

12.26. Each of these methods has its uses though 
the first is the only one that can be expected to yield 
detailed information about the dimensions of social 
class. 

D. Social stratification and mobility 

12.27. Whichever indicator of social olass we study. 
"we are likely to find a large amount of individual 
variation and a substantial amount of positive correla­
tion between the indicators of the main. dimensions. 
We are also likely to find that the distribution of in­
dividuals in most dimensions does not change very 
much over time. 

12.28. If we are dealing with a numerical indicator, 
such as income or wealth, the main factors making for 
growing, declining or constant inequality can be ana­
lysed following the method adopted by Hart and Prais 
(91) in their study of business concentration. If, over a 
period, incomes grow at different mtes independent of 
their initial size, then inequality is bound to increase by 
an amount which depends on the dispersion of the 
growth rntes. This increase in inequality will be reduced 
or even reversed if the small incomes tend to grow 
faster than the large ones, that is to say if there is a 
negative correlation between initial size and growth 
rate. n, on the other 'hand, there is a positive correla­
tion between these two variables the increase in in­
equality will be accentuated. 

12.29. H size is measured in terms of logarithms 
and as a deviation from the mean size, if p denotes the 
regression coefficient of the growth rate on initial size 
and if p denotes the coefficient of correlation between 
size and growth then, as is shown in Hart and 
Prais (91): inequality remains unchanged if fJ = p; and 
the ratio of the variance at the end of the period to 
the initial variance is (/3/ p)2• 

12.30. Where the indicator of social class is not 
numerical, the above method cannot be applied. More­
over, while the method enables us to analyse changes 
in the degree of inequality, it does not enable us to 
see how far individual families are static or mobile. If the 
distribution of individuals over social classes remains 
constant, this may be because families remain fixed in 
a certain part of the distribution or because their con­
tinual movement up and down the social scale is so 
balanced that the distribution does not change. 

12.31. A high degree of social mobility does not 
imply that social inequality will diminish over time; 
it implies only that the . families occupying particular 
strata are constantly changing as a consequence of 
movements up ~nd down the social scale. Policies to 
increase mobility must therefore be distinguished from 
policies to increase equality. 

E. Social mobility as a stochastic process 

12.32. In some societies an individual's social status 
is determined at birth and in tum determines the status 
of his descendants. The rules governing marriage and 
descent may be so rigid that no social mobility is 
possible either between or within generations. Alter­
natively, there may be no rules governing marriage and 
descent and there may be a positive probability of 
moving from any status group to any other. At the other 
end of the spectrum to the perfectly rigid society is the 
perfectly mobile society in which the probability that a 
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man,, or his offspring, wm eventually be found in any 
given status group is independent of his initial status 
group. 

12.33. In societies without rigid rules, a compara­
tively small number of people are typically found at 
the upper end of the social scale and a considerable 
concentration is found somewhere towards the bottom 
of it. The main purpose of studying social mobility is 
to find how far the dispersion of social status is due to 
forces which tend to keep individuals and their descen­
dants indefinitely in some small range of the distribu­
tion and bow far it is due to individuals and families 
constantly changing their social status so that the com­
position of any range of the distribution varies from 
period to period and from generation to generation, 
while the proportion of the population in the range 
changes little if at all. 

12.34. Here we shall be concerned with the mobility 
of a family from generation to generation and with the 
mobility of an individual over his life span. Most studies 
of eit'her of these subjects are based on grouped occupa­
.tional data and so the discussion of intragenerational 
social mobility given below is equally relevant to the 
question of occupational mobility which is mentioned 
in section D.6 of chapter XVIU below. 

12.35. In an important sense, intergenerational 
mobility is somewhat easier to model than intragenera­
tional mobility. The reason is that there is a simple link 
between father and son in which time can be ignored 
whereas an individual may change his occupation fre­
quently or infrequently and the rate of change may vary 
from one individual to another and for the same in­
dividual at different stages of his life. As a consequence, 
various complications arise. 

F. Intergenerational mobility 

12.36. The usual basis for this kind of study is a 
matrix which relates the· occupational statuses of a 
sample of sons to the occupational statuses of their 
fathers at approximately the same stage in their careers. 
If the rows relate to the son's status and the columns 
relate to the father's status, then a matrix of transition 
proportions can be formed by dividing the numbers in 
each column by their sum. The result of this operation 
is a.,_ C-matrix as described in chapter VII above with 
the special feature that all its column sums are one. 

12.37. If this matrix can properly be said to rep­
resent a regular Markov process, as described in Ke­
meny and Snell (117), then a society whose status 
movements are governed by it in successive generations 
will eventually reach a stationary status composition 
vector which depends entirely on the matrix and not at 
all on the initial status composition vector. This station­
ary vector ( the dominant characteristic vector of the 
matrix) is not difficult to calculate and it might be 
expected that it would not differ greatly from the ob­
served composition vector of a sooiety which had been 
developing for a long time under more or less unchang­
ing conditions. This was found to be the case in Prais 
(168 and 169) from an analysis of the data for Britain 
provided in Glass (81, chapter VIII). 

12.38. The outcome of this type of analysis is that 
while societies tend to have an approximately fixed 
s,tatus composition vector, it does not at all follow that 
individual families retain the same status through time: 
what is observed is the outcome of continuous move­
ments up and down the social scale from generation 
to generation. This can be seen by calculating the num-



ber of generations which a family can expect to stay in 
each social class and by comparing these numbers with 
those calculated for a perfectly mobile society. Such a 
society is defined as one in which the son's status com­
position vector is independent of his father's status. The 
transition matrix, C* say, of the perfectly mobile variant 
of a society is one which has the dominant characteristic 
vector of the C-matrix repeated in each of its columns. 
Prais showed, in the papers just referred to, that the 
ratio of the lengths of expected stay based on C and C* 
varied between 1. 11 and 1.59 indicating, by their 
closeness to 1, a high degree of mobility. · 

12.39. The validity of this type of analysis depends 
on the acceptability of a number of assumptions, the 
upplications of which can be illustrated as follows. 

12.40. First, it must be possible to interpret the ele­
ments of the C-matrix as probabilities that apply to each 
member of a given state. In a multiracial society the 
probabilities may be quite different for different ethnic 
groups. The use of a pooled matrix will lead to results 
which depend on the relative size of the groups and will 
not be characteristic of any one of them. The proper 
treatment here is to analyse the groups separately. An 
illustrative example of this is given in Stone (204 
section 8). ' 

12.41. Second, an essentially similar difficulty will 
arise if the probabilities of movement are not inde­
pendent of the social status of the grandfather. This 
assumption can be examined by tabulating the father­
son transitions according to the grandfather's social 
status and observing whether there are important dif­
ferences in the different ·matrices. This is an example 
of extending the state-space which was illustrated in a 
different context in section C.4 ( c) of chapter VII 
above. 

12.42. Third, it is possible that in practice C-ma:. 
trices of this kind are not fixed from generation to gen­
eration. A particular case, in which the occupational 
structure of society is changing, is discussed in Prais 
( 169). A general theoretical solution follows the lines 
of section C.1 of chapter VII above. 

. 12.43. Fourth, the link between father and son is 
not as straightforward as it seems to be. Even in the 
simple case of one father and one son it is desirable 
that their occupational statuses should be recorded 
at a comparable and, as far as possible, the final stage 
of their active careers. Further, the number of sons is 
variable and different classes may have different birth 
rates. As a consequence the evolution of society may 
differ systematically from the results given by the 
one-father-one-son model. This question, along with 
others mentioned in this section, is discussed in Bar­
tholomew (16, chapter 2). 

12.44. Finally, by considering only fathers and sons 
the analysis is male dominated and therefore one-sided. 
A more symmetrical treatment of the sexes would seem 
to be highly desirable. 

G. Intragenerational mobility 

stage in their careers. For instance the poor boy who 
starts by selling newspapers and ends by owning a large 
newspaper publishing business clearly changes his 
social status in the course of his active life; whereas 
the son of a rich proprietor of a private company who 
starts on the shop floor to learn the business in the 
confident expectation that he will eventually succeed 
his father, clearly does not. We may also encounter 
some of the difficulties referred to in the preceding 
section, but there are also additional problems to be· 
considered. 
. 12.46. These arise from the fact that changes of 
occupational status take place irregularly the whole 
time and do not take place at the rate of one per inter­
val of observation. We might assume that the speed 
of change was the same for all individuals and examine 
the process that determined the timing of movements; 
or, alternatively or additionally, we might accept the 
assumption that different individuals are likely to have 
different speeds of change. Both of these problems were 
recognized by Blumen, Kogan and McCarthy (32) in 
their study of the industrial mobility of labour. 

12.47. If we assume the number of moves in an 
interval to be determined by a stochastic process com­
mon to all individuals then, as Bartholomew shows 
(16, chapter 2), we encounter an aggregation problem 
and the transition matrix, C, will only define a Markov 
chain if the stochastic process governing the move­
ments is either regular or random. 

12.48. From the quarterly transition data given 
in Blumen, Kogan and McCarthy (32) it would appear 
that some other form of process must be at work 
since it was found that -r-period transition matrices did 
not agree with 1-period transition matrices raised to 
the power of T and, in particular, that their leading 
diagonal elements were systematically underestimated. 

12.49. The particular form of the discrepancy just 
noted led to the idea of generalizing the original model 
so as to allow for the possibility that different individ­
uals have different speeds of movement. In Blumen, 
Kogan and McCarthy (32) this generalization took 
the form of a mover-stayer model in which it is as­
sumed that some individuals never move and that the 
remainder move in a manner determined by the originat 
model. The introduction of this generalization substan­
tially improved the agreement of the model with ob­
servations. 

12.50. As is to be expected, a successful analysis 
depends above all on the choice of an appropriate set 
of states which will ensure that the assumptions of the 
model are at least approximately satisfied. It may well 
be that in this context the length of time spent in a 
status group would be a useful additional criterion of 
classification. 

12.51. Much work has appeared recently in the area 
discussed above; for instance, by McFarland (133),. 
McGinnis (134) and Spilerman (191, 192). 

H. Classifications 

12.45. This kind of study is also usually based on 12.52. The classifications relevant to families, 
matrices of movements between occupational status households and their members are distributed over this 
groups, but in this case it is the individual who is chapter and the ones that precede and follow it. By 
moving throughout bis span of active life rather than intention, the first set relate to marital status and other-
the family which is moving from generation to genera- demographic variables, such as family size and compo-
tion. In this context, occupational status would seem sition, those in the present chapter to social status and 
a much less certain indicator of social status than it those in the next chapter to economic status; but it a 
was when fathers and sons were compared at a final difficult to keep the discussion entirely separate. 
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12.53. The more important dimensions that have 
been suggested for social class were discussed in sec­
tion B above. As we have seen, national or ethnic 
origin and religion were dealt with in chapter XI, and 
so here we shall concentrate on the other dimensions 
and, in particular, on family background and occupa­
tional prestige. Mention will also be made of income 
and wealth and of education, although the former is 
discussed at length in chapter XIII and the educational 
attainment of the population is part of the subject 
matter of chapter XVII. 

1. FAMILY BACKGROUND 

12.54. lt is difficult to think of data series which 
would have much discriminatory power and at the same 
time be capable of collection on a sufµciently large scale. 
For instance one might ask for the names or other 
characteristics of ancestors in the father's line, or more 
generally, and classify individuals according to the num­
ber of generations they could give any account of. But, 
if this were done, it might be expected that almost 
everyone would be able to give some account of his 
grandfather's generation and that only a small propor­
tion of the population would be able to go much further 
back. · · 

12.55. A method which might prove more illumi­
nating as well as being easier to apply is to enquire 
about the final occupations of an individual's father and 
grandfather. These would need to be converted onto a 
scale of occupational prestige and averaged to provide 
an indicator of :the social status of forebears in the two 
preceding generations. If it were possible it would be . 
desirable to go further back in time and, in the limited 
number of cases in which sufficient information is avail­
able, this might be accomplished by the methods of 
family reconstitution as described in Wrigley (293). 

12.56. In the case of members of illustrious fami­
lies and others who have made their mark in some field 
of endeavour fuller records are 'likely to exist. Some 
very different examples of this kind of study are pro­
vided in Galton (77), Ga1ton and Schuster (78) and 
Erickson ( 62). While of great interest m itself such 
material would be very difficult to work into a general 
statistical system and would relate to only a small pro­
portion of the population. 

2. OCCUPATIONAL PRESTIGE 

12.57. In order to base an indicator of socia1 status 
on information about an individual's occupation it is 
necessary to group occupations into a small number of 
groups between, say, three to ten. 

12.58. This method has been used in Britain since 
the census of 1911 to group the population into five 
social classes. The grouping of occupations is intended 
to reflect their general standing in the community. Tbe 
classification takes account of employment status as well 
as occupation, the classes are described largely in terms 
of skill, and, over time, there is some variation in the 
assignment of occupations to classes which is designed 
to preserve the basic criterion of standing in the com­
munity. Married women who are not economically 
active are assigned the social class of their husbands. 

12.59. In the United Kingdom Central Statistical 
Office (226, No. 3, table 16) a 10 per cent sample of 
the economically active population recorded in the 1966 
census is cross-classified by social olass and socio-
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economic group. This· latter classification, into 17 cate­
gories, is based on the recommendations of the United 
Nations Conference of European Statisticians (238). 

12.60. Occupational prestige has been much studied 
in terms of accorded status. In Hodge, Siegel and Rossi 
(96) a replication in 1963 is described of the National 
Opinion Research Center's 1947 study of prestige ac­
corded in the United States to ninety occupations. A 
correlation of 0.99 is obtained between the occupational 
prestige scores in· the two surveys. High correlations 
are also found with the ratings given for 1925 and 1940 
by earlier writers using somewhat different methods. 
This study also brings out the fact that if the occupa­
tions are classified into the broad categories professional, 
other white collar and blue collar, then there is a con­
siderable overlap in the prestige accorded to individual 
occupations assigned to each of ,the categories. 

12.61. An international comparison of· prestige· 
scores is given in lnkeles and Rossi ( 109). The prestige 
scores of a limited (and varying) number of occupa­
tioµs in Britain, Germany, Japan, New Zealand and 
the USSR were compared with those in the 194 7 U.S. 
study. The high correlations obtained indicate . a con­
siderable measure of consensus between countries. A 
more extensive study in which prestige scores for 23 
countries are compared .with those for the United States 
in 1963 is given in Hodge,-Treiman and Rossi (97). In 
this case the results suggest that while there is some 
similarity in the prestige structures of ·different coun­
tries it is not perfect and the variations are probably 
connected in some way with :the stage of economic de-
velopment. · . 

3. INCOME AND WEALTH 

12.62. Although income and wealth are discussed 
in detail in the next chapter, they are mentioned here 
because they are often used to indicate a dimensfon of 
social class. In view of the relative scarcity of statistics 
of personal net worth, it is mainly income that is used 
in this way. Although there is some association between 
income~ wealth and occupational prestige scores, they 
clearly do not cover the same ground. The prestige 
scores do not allow for mherited wealth or for the 
great range of incomes that are paid to, say, company 
officials. · 

4. EDUCATION 

12.63. A number of indicators of educational 
achievement are suggested in panel C of table 17.1 
below. While the highly educated tend to be accorded 
prestige and to earn high incomes it is clear that school 
teachers for instance, though frequently highly edu­
cated, do not normally earn high incomes. Accordingly, 
the association with other indicators of social class is 
likely to be far from perfect. 

5. A SYNTHETIC INDICATOR OF SOCIAL CLASS? 

12.64. It has been mentioned that many writers em­
phasize the importance of keeping the different dimen­
sions of class separate and do not favour their combina­
tion into a synthetic indicator. This attitude raises two 
questions: (i) are there uses for a synthetic indicator; 
and (ii), if so, can we construct one that is acceptable? 
The priority given to the construction of synthetic in­
dicators depends on the answer to these questions. 

12.65. If the answers are affirmative, it would seem 
that there are two methods that might be adopted. 



12.66. The first is a principal components analysis 
of the indicators of the different dimensions. Since all 
of these are supposed to represent some aspect of social 
class, it might be reasonable to take the first component 
as an indicator of social class. This approach raises a 
number of questions on which experience is needed. 

12.67. The second is to combine the indicators into 
an index-number. Since the units are different for dif­
ferent indicators and since the scales for some of them 
are arbitrary, thought would have to be given to the 
question of scaling. It is likely that all the indicators 
are positively skewed and, if they could be approxi­
mated by log-normal distributions, it would seem 
reasonable to standardize them so that their logarithms 
had mean zero and variance one. There would remain 
the problem of weighting, the simplest solution to which 
would be to give the indicator(s) of each dimension a 
weight of one. 

I. Recommended series 

12.68. The items of data, classifications and social 
indicators in respect of social class, stratification and 
mobility are set out in table 12.1. 

12.69. As can be seen, table 12.1 is divided into 
three panels relating respectively to: social class; social 
stratification; and social mobility. 

12. 70. The items of data in the first panel are in­
tended to relate to different dimensions of social class: 
family background, occupational prestige, income and 
wealth, and education. 

12.71. In the second and third panels there are no 
new items of data but a number of social indicators are 
suggested which can be constructed from the data series 
in panel A. 

1. INDICATORS CONNECTED WITH SOCIAL CLASS 

12.72. The average occupational prestige score of 
father and grandfathers is intended to give some indi­
cation of the social standing of . the family in recent 
generations. Since these . scores are generally not avail­
able for the past, recent scores would have to be used. 
Alternatively, an ordinal indicator, in the form of a 
hierarchical set of social categories might be adopted. 

12.73. The respondent's own occupational prestige 
score is intended to indicate his or her social standing. 
We have already seen the difficulty in giving an inde­
pendent score to most married women, who are either 
not economically active or engage part time in an 
occupation which does not reflect their position. 

12.74. No social indicators are shown in respect of 
income and wealth since these would be the same as 
the data series. 

Table 12.1. Social class, stratification and mobility: items of data, classifications and social indicators 

Items of data Characteristic classifications Other classifications Social indicator, 

(a) Occupation of father and grand- Prestige groups 
fathers 

(b) Own occupation as above 

(c) Income and wealth 
1. Family net· worth 
2. Family income 
3. Own eamed income 

(d) Educational level finally 
reached 

A. Social class 

Age and sex of descen- Average prestige score 
dant, geographical area, 
national or ethnic 
group, religion 

Age and sex, geographical Prestige soore 
area, national or ethniC' 
group, religion 

as above 
as above 
as above 

as above Educational score 

(a) Stratification in va.rious dimen­
sions (data as in panel A 
above) 

B. Social stratification 

as above Proportion of population in (i} the 
highest and (ii) the lowest decile 
accord•ing to each of the above 
indicators and the data series for 
inoome and wealth 

(a) Intergenerational mobility (data 
as in (a) 'and (b) of panel A 
above) 

(b) Intragenerational mobility ( data 
as in (b) of panel A above) 

C. Social mobility 

Sex, geographical area, 
national or ethnic 
group, religion 

as above 
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Descendants' composition vector for 
each occupational prestige class 
of fathers based on (a) and (b) 
of panel A above 

Stable vector of transition matrix 
Vector of ratios of actual mean 

staying times to mean staying 
times based on the stable vector 

Composition vector of age-group 
.,. for each occupational prestige 
class at ,,.-(} for different values 
of ,,. and 8 based on (b) of 
panel A above 

I 



12. 75. Scores intended to indicate the final level of 
education could be based on the time or cost required 
to reach that level or on the net lifetime earnings asso­
ciated with it. If the second method is used the earnings 
ought to be discounted and the results are likely to be 
stron~y affected by the rate of discount used. In 

. principle, the calculations could be refined by taking 
into account the qualifications obtained. As in the case 
of occupational prestige scores, a hierarchical set of 
categories might be adopted in place of an attempt at 
cardinal measurement. 

2. INDICATORS CONNECTED WITH SOCIAL 
STRATIFICATION 

12.76. The indicators relating to social stratification 
provide information about the distribution of the char­
acteristics listed in panel A. The use of the upper or 
lower decile, as suggested in the table, presupposes 
numerical data of the kind available in respect of in­
come and wealth. In the case of the prestige and edu­
cational scores the intervals of classification may be 
coarse and uneven in which case the upper bound of 
the lowest group and the lower bound of the highest 
group can only be expressed qualitatively. 

12.77. No synthetic indicator of socio-economic 
class is proposed in the table and, if one is needed, a 
means must be found of combining the different series. 
Some suggestions were made on this point in para­
graphs 12.66 and 12.67 above. 
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3. INDICATORS CONNECTED WITH SOCIAL MOBILITY . 

12.78. The indicators suggested in this panel are, 
again, all based on the data series in panel A. 

12. 79. The class, composition vectors enable a com­
plete transition matrl,x to be formed connecting family 
status in successive generations. These calculations, for 
the reason already given, are usually carried out with 
respect to males; and some of the problems encountered 
have been outlined in section F. 

12.80. The stable ( or dominant characteristic) vec­
tor of the transition matrix· indicates . the class compo­
sition to which a society would tend if the transition 
matrix were fixed. 

12.81. The vector of ratios of actual mean staying 
times in the different classes to the corresponding mean 
staying times implied by the stable vector provides a 
measure of the degree of mobility in society as a whole 
or, if it is heterogeneous, in the different, supposedly 
homogeneous groups of which it is composed. 

12.82. The social indicators proposed in respect 
of intragenerational mobility enable transition matrices 
to be formed connecting statuses reached in different 
age groups. Some of the problems encountered have 
been outlined in section G. As a result of the addi­
tional complications that arise in this case, no further 
indicators are suggested in respect of intragenerational 
·mobility. 



XIII. . THE DISTRIBUTION OF INCOME; CONSUMPTION, ACCUMULATION 
AND NET WORTH 

A. Introduction 

13.1. Income accrues in the first instance to indivi­
duals, and just as individuals can be grouped into house­
holds so can their incomes be pooled to give the total 
income of the household. In this part of the system we 
are concerned with: the distribution, over groups of 
individuals, of income arising from productive activity; 
and, over groups of households, of a variety of income 
totals, consumption expenditures, saving and net worth. 

13.2. In addition to information on the distribu­
tion of personal consumption expenditures it is useful 
to measure the distribution of total consumption expen­
ditures, that is to say personal expenditures plus gov­
ernment and other expenditures, such as those on edu­
cation and health, which can be allocated directly to 
individuals and households. ' 

13.3. As we saw in section D of chapter ni above, 
a system of statistics relevant to these questions · has 
been drawn up by the Statistical Office of the United 
Nations (260). A brief description of this system is 
given in the following section. 

13.4. There are two important topics not dealt with 
there. One of these is the question of net worth, which 
has already been referred to. The other is the ques­
tion of the dynamics of income formation. Something 
will be said below about each of these questions. 

13.5. The remainder of the chapter deals with 
classifications, recommended series and social indicators. 

B. The system of distribution statistics 

13.6. The SNA has only a single sector for house­
holds and so an important purpose of the system 
described by the United Nati~ns Statistical Office {~6~) 
is to divide this sector according to a number of cntena 
of classification. The relationships between this com­
plementary system and both the SNA and the MPS are 
described in detail. 

13.7. The first stage of the system consists of class!­
fying in various ways the income arising from econ~ 
activity accruing to individuals and to households. 'fh!s 
income is itself divided into two main parts: (a) pn­
mary income which consists of compen,sation of ~m­
ployees, income of members of producers co-operatives 
and entrepreneurial income, including net rent actual 
and imputed; and {b) property income which consists 
of net interest and dividends. The sum of these two 
types of income is termed distributed factor income. 

13.8. From this point onwards, the variables classi­
fied relate only to households. The second stage con­
sists of moving from factor income distri~uted t~ house­
holds to the income total, termed available mcome, 
which can be used for final consumption expenditures 
and saving by households. The main transfers linking 
these two income concept~ are all forms of c_ash ben~fit 
received from the state, direct taxes and sOCial secunty 
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contributions, gifts and remittances, and premiums and 
benefits connected with casualty insurance, pension 
funds and annuity policies. Final consumption expendi­
tures relate to personal expenditures at market prices 
and so no account is taken, in tracing the effects of 
the successive transfers that lead from the first income 
concept to the second, either· of benefits in kind or of 
indirect taxes and subsidies. . 

13.9. At the third stage, available income, adjusted 
for net contributions and premiums in respect of 
private pension funds and annuity policies, is divided 
between final consumption expenditures and saving. 

13.10. At the fourth stage, saving, together with 
provisions for the consumption of fixed capital and net 
capital transfers received, is shown as financing gr~s 
capital formation and net lending; and the latter 1s 
set out as the excess of net financial assets acquired 
over net financial liabilities incurred. 
· 13.11. Finally, the total consumption of the popu­
lation is tabulated and compared with the sources of 
its finance. This expenditure total includes final con­
sumption expenditure assigned to Jiouseholds by private 
non-profit bodies and industry as well as by general 
government and also subsidies paid by government in 
respect of items in this total. 

C. The net worth of the household sector 

13.12. Net worth represents the excess of assets 
over liabilities on a balance sheet. While sector and · 
national balance sheets form an integral part of the 
SNA {255, tables 2.1, 2.15 and 2.16), detailed pro­
posals in respect of definitions, classifications and 
standard compilations of balance sheet statistics were 
deferred at the time pending further discussions. Fur­
ther steps have been taken by the United Nations Sta­
tistical Office (258, 264 ). 

13.13. Statistics of this kind have been worked out 
for Britain in considerable detail and are presented in 
Revell and others (175), in Revell and Roe (176) 
and, in revised and amplified form, in Roe {179). 

13.14. The net worth of a sector is increased 
through its saving, its receipt of capital transfers, the 
upward revaluation of its assets and :the downward 
revaluation of its liabilities. A series of net worth, even 
if it is represented by nothing more than a series of 
accumulated saving expressed at constant consumer 
prices, appears to be useful in analysing and interpreting 
the aggregate consumption function of the personal 
sector, as demonstrated in Stone (197, 205). It seems 
likely that this result would apply also to analyses of 
the consumption and saving behaviour of different cate­
gories of. household. 

D. The dynamics of income formation 

13.15. The statistics in the system set out by the 
United Nations Statistical Office (260) relate to par-



ticular dates or intervals and do not deal in detail with 
the changes that take place between dates or over inter­
vals. The gradual transformation of incomes over time 
can be treated as a Markov process and analysed by 
methods formally similar to those described in sec­
tion C.1 of chapter VII above. In order to apply these 
methods we should need, in addition :to the opening 
and closing income distribution vectors, · a transition 
matrix showing how each category of income changed 
( or remained the same) in the connecting interval. 

13.16. Allowance would have to be made for: the 
disappearance of incomes through death and emigration; 
the consequent modification of existing incomes through 
inheritance; and the appearance of new incomes, mainly 
through new entrants into the labour force. A model 
of this kind has been described in Champernowne ( 43, 
44, vol. 2, chap. 18 and 45) and some comments on 
this type of model in the context of the log-normal dis­
tribution have been made in Aitchison and Brown (5). 
The mover-stayer variant of the Markov model is 
described and a~plied to American data in McCall 
(132). For Britain the information available on transi­
tion probabilities for earnings in the mid-1960s has 
been described by the United Kingdom Central Statisti­
cal Office (225, No. 4, p. 29) and analysed in Thatcher 
(212). Clearly by combining the income model with 
the corresponding demographic model and allowing for 
socio-economic mating and fertility patterns. earning 
and saving propensities and the laws and customs of 
inheritance, a powerful tool would be available for 
studying the dynamics of the distribution of income. 
Some thoughts on this 'subject have been set out in 
Meade (138). 

E. Classifications 

13.17. The major classifications proposed by the 
United Nations Statistical Office (260) have much in 
common with the characteristic classifications set out 
in section F of chapter XI above. The main new feature 
is a classification by size of various concepts of income. 
Geographical area and urban or rural area are used 
generally; and so are type and durability of good or 
service in the classification of consumption expendi­
tures. The other criteria mentioned are as follows. 

1. SIZE OF PRIMARY· INCOME 

13.18. This is used to classify primary mcome and 
its components accruing to individuals only. 

2. SIZE OF DISTRIBUTED FACTOR INCOME 

. 13.19. This is used to classify distributed factor 
income and its components accruing to both individuals 
and households; and also to classify transfers accruing 
to households. 

3. SIZE OF AVAILABLE INCOME 

13.20. This is used to classify almost all the main 
series, but typically not their components, in the case 
of households; and also to classify the total income and 
consumption of the population. 

4. SIZE OF SAVING 

13.21. This is used to classify all the entries in the 
capital account of households. It may not tum out to 
be a very convenient criterion because many of the 

poorer groups of household may be found to have 
negative saving in the aggregate. . 

13.22. It is worth noting that no provision is made 
in the draft United Nations system (260) for classifi-

. cations by size of consumption expenditure. This would 
seem to be a useful criterion because, especially in the 
case of entrepreneurs, it is likely to be more stable 
between households and over time than is available 
income. Since most expenditure on durables can be 
postponed in the short run, a classification by size of 

. non-durable expenditure might be preferable to a clas­
sification by size of total expenditure. 
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5. AGE AND SEX 

· 13.23. These are used to classify distributed factor 
income accruing to individuals and many of its com­
ponents. The age and sex of the head are used to 
classify most items in the case of households, including 
the total income and consumption of the population. 

6. SOCIO-ECONOMIC CLASS 

13.24. This is used to classify distributed factor 
income accruing to individuals and many of its com­
ponents. The · socio-economic class of the head is used 
to classify most items in the case of households, in­
cluding the total income and consumption of the pop­
ulation. 

7. KIND OF ECONOMIC ACTMTY AND OCCUPATION 

13.25. These are used to classify primary income 
accruing to individuals and its main components. 

8. EDUCATIONAL ATTAINMENT 

13.26. This is used to classify distributed factor 
income accruing to individuals and its main com­
ponents. 

9. NUMBER OF EARNERS 

13.27. This is used to classify distributed factor 
income accruing to households and its main com­
ponents. 

10. SIZE OF HOUSEHOLD 

13.28. This is used to classify the main items in 
the case of households including the total income and 
consumption of the population. 

F. Recommended series 

13.29. The items of data, classifications and social 
indicators in respect of income, consumption and ac­
cumulation are set out in table 13.1 below. 

13.30. As can be seen, table 13.1 is divided into 
three panels relating respectively to: the income of 
individuals and households; the final consumption ex­
penditure and total consumption of households; and 
saving, consumer durables and net worth of house­
holds. 

13.31. The items of data in the first panel relate 
to various concepts of income. Primary income is 
distributed over income earners; distributed factor in­
come over recipients and households; and available 
income over households. Compensation of employees 
is · not introduced here since it appears iin panel B of 
table 18.1 below. 



Table IS.I. The distribution of ineome, eomumption and aeeumulation: items of data, elassifieations and social indicators 

Item1 of da.ta Clsa,-aderinic clauificationl Otlse,. cla1n/ica.tion.r Social i11dicato,-1 

A. Income of individuals and households 

(a) Primary income Size of primary income Age, sex. geographical area, 
urban or rural area, industry, 
occupation, national or ethnic 
origin, socio-economic olass 

Primary income per earner at cur­
rent and constant prices 

(b) Distributed factor income Size of distributed factor For individuals: as above Distributed factor income per bead 
of the population a,t ourrent and . 
constant prices 

income For households: as above (add 
size and type, age of head; 
omit age, sex, industry, oc­
cupaition) 

(c) Available income Size of available income as, for households, above Available income per bead and per 
household 

B. Final consumption expenditure and total consumption of households 

(a) Personal consumption ex­
penditure 

as above as above (add type of consumer 
good or service) 

Personal consumption expenditure 
per bead at current and constant 
prices 

(b) Personal food consump­
tion 

as above as above (add type of nutrient 
element) 

Personal food : consumption per 
head at current and constant 
prices and in terms of various 
nutrients · 

(c) Total consumption of the 
population 

as above as above (omit type of nutrient 
element) 

Total consum:ption per head at cur­
rent and constant prices 

Ratio of personal consumption ex­
penditure to total consumption 
of the population at current and 
constant prices 

C. Saving, consumer durables and net worth of households 

(a) Personal saving as above as above (omit type of con­
sumer good or service) 

Proportion of adjusted available 
income saved 

( b) Specific types of comumer 
durable 

(c) Personal net worth 

as above 

as above 

13.32. The items of data in the second panel relate 
to personal consumption expenditure, personal food 
expenditure and the total consumption of the popula-
tion. · 

13.33. The items of data in the third panel relate 
to personal saving, the possession of specific types of 
consumer durable and personal net worth. It will be 
remembered that information in respect of stocks of 
transport equipment and radio and television receivers 
was recommended in panel B of table 15.1 below. 

1. INDICATORS CONNECTED WITH THE INCOME 
OF INDIVIDUALS AND HOUSEHOLDS 

13.34. The indicators recommended in this panel 
relate to one or other of the aggregates of income at 
current and at constant prices expressed either per 
earner, per head of the population or per household. 
The constant price variants are intended to be meas­
ured in terms of an index-number of consumer prices 
and to show how real income changes over time. 
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as above 

as above 

Personal saving per head at current 
and constalllt consumer prices 

Proportion of households possess­
. ing · each type of consumer 

durable 

. Personal net worth at constant 
prices 

Ratio of adjusted available incomfl 
to net worth 

2. INDICATORS CONNECTED WITH FINAL CONSUMPTION 
EXPENDITURE AND THE TOTAL CONSUMPTION OF 
HOUSEHOLDS 

13.35. · The first indicators mentioned in this panel 
are, in their aggregate form, of a kind obtainable from 
the SNA; the extensions recommended here arise on 
account of the many criteria of classification by which 
these aggregates can be decomposed. 

13.36. The second group of indicators relates to 
food consumption and nutrition. The term "nutrients" 
is intended to cover the energy value of food consump­
tion and its composition (in terms of protein, fat and 
carbohydrate), vitamins, calcium etc. and, where rel­
evant, the degree to which these are derived from 
animal sources. 

13.37. The third group of indicators is intended 
to show the movement in consumption per head of the 
population when this is increased by items not paid 
for out of personal expenditure. · 



13.38. The final group of indicators is intended to 
show the importance of these supplements to personal 
expenditure in the total consumption of the population. 

3. INDICATORS CONNECTED WITH SAVING, THE POSSES-
SION OF CONSUMER DURABLES AND NET WORTH 

13.39. The proportion of adjusted available income 
saved indicates the extent to which the household 
sector, or some part of it, devotes its income to saving 
rather than to spending. The qualification "adjusted" 
is needed because in the draft system (260) available 
income is not defined to equal consumption expendi­
ture plus saving. 
· 13.40. Personal saving per head indicates the move­

ment of saving and is expressed either in money terms 
or in terms of its purchasing power over consumers' 
goods and services. 
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13.41. The proportion of households possessing 
various consumer durable goods indicates the degree 
of penetration of these goods into the potential market. 
It is perhaps of interest to note from the United King­
dom Central Statistical Office (226, No. 3, table 55) 
that in Britain in 1971: 91 per cent of households 
possessed a television set, 69 per cent a refrigerator, 
64 per cent a washing machine, 51 per cent one or 
more cars and 38 per cent a telephone. 

13.42. Personal net worth at constant prices is 
intended to measure the purchasing power of net worth 
over consumer goods and services expressed at constant 
prices. 

13.43. The ratio of adjusted available income to 
net worth throws some light on the stability of this 
relationship, which might be expected if income were 
growing at a constant rate. 

• 



XIV. HOUSING AND ITS ENVIRONMENT 

A. Introduction 

14.1. In this chapter we are concerned with the 
quantity and quality of dwellings in relation to the 
needs of the population. Most people live in private 
households, in Britain the proportion is about 97 per 
cent, and in the last 20 years the demand for dwellings 
has risen considerably faster than the population. This 
is due to such factors as earlier marriage and the 
greater economic independence of both young and old 
and leads to changes in the composition of the housing 
stock. In addition to information about the number 
of dwellings of different sizes, it is also desirable to 
know something about structural characteristics such as 
age, state of repair and the availability of various 
facilities like running water or a fixed bath. By relating 
households of different kinds to dwellings of difierent 
kinds, it is possible to form a pioture of the housing 
stock and gauge the points at which it fails to reach an 
acceptable standard. 

14.2. But structural characteristics are not the only 
factor to be considered; environmental characteristics 
ought also to be taken into account. As we saw in 
paragraph 5.16 above, according to Wilkinson (28,1) 
house prices are on the whole rather more responsive 
to environmental than to structural factors. This means 
that we should obtain information on such matters 
as access to parks and open spaces, schools and shops, 
population density, social standing of the neighbour­
hood and typical journey to work times. 

14.3. One way of studying environmental factors 
is to classify dwelling units by environmental as well 
as structural characteristics,, as in Wilkinson (281). In 
planning future devlopments, however, it is desirable 
to keep track of the many changes that take place in 
the environment; and this task may be greatly helped 
by the construction of computerized data banks for 
towns and built-up areas. Something will be said in 
section C below about recent developments in the 
construction of urban data banks. 

14.4. Other aspects of the housing situation con­
sidered here are ownership and tenancy and also pri­
vate expenditure on accommodation. Here again great 
changes are taking place in some countries. In Britain, 
for instance, in the 20 years ending in 1970 the stock 
of dwellings rose by 35 per cent, those in owner occu­
pation by 126 per cent and those rented from public 
authorities by 128 per cent; while, over the same 
period, dwellings rented from private owners fell by 
55 per cent and those held under other forms of tenure 
fell by 13 per cent. At the end of the period about 
SO per cent of the stock was in owner-occupation, 30 
per cent was rented from public authorities, 15 per 
cent was rented from private owners and 5 per cent 
was held under other forms of tenure. 

14.5. The section which follows is concerned with 
the housing stock: what is meant by a dwelling; in 
what ways can the stock be increased or diminished; 
on what structural characteristics is it desirable to have 
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information. This is followed by a discussion of envi­
ronmental characteristics and the role of urban data 
banks. 

14_.~. The next main. topic concerns the housing 
conditions of the population; that is to aiay the stock 
of dwellings in relation to the households' and indi­
viduals who live in them and the various forms of 
tenure in operation. 

14.7. The final topic is financial in character and 
relates to consumption expenditure on and the accounts 
of the providers of housing services. 

14.8 .. ,.l;ae remainder of the chapter deals with 
characterfstic classifications and with recommended 
series and social indicators. 

B. The housing stock 

1~.9. The stock of dwe~gs, or living quarters, 
cons!sts of all separa~e and mdependent premises, in­
cludmg vacant premises, used for human habitation 
whether or not they were originally designed for that 
purpose. This is not a simple concept and further 
details of its definition have been set forth by the 
United Nations Statistical Commission and the Eco­
nomic Commission for Europe (250). The question of 
separateness is a particularly difficult one and in Britain 
the Department of the Environment has introduced a 
concept of "reasonably separate dwellings", that is 
household spaces which, though not consisting of struc­
turally separate accommodation behind its own front 
door with ind~pendent access ~o the street, do provide 
adequate family accommodation with the exclusive 
use of basic amenities. 

14.10. Housing units are of many kinds ranging 
from palaces to caves. Jn addition there are living 
quart7rs which are not housing units, such as hotels, 
!00~11:g houses and other lodging houses, camps and 
mstitutions. 

14.11. A dwelling is located in a structure and 
may or may not be coterminous with it. A structure 
is usually a building but it need not be: caves and 
caravans are instances to the contrary A structure 
may contain one or more dwellings and ~ay be wholly 
used for living purposes or may be only partly or 
even minimally, used for that purpose. Thus som~ of 
the characteristics used in describing a dwelling such 
as the materials of which it is made, its age ~d so 
on, are in fact characteristics of the structure in which 
it is located. 

14.12. There are many other structural features 
of a dwelling on which it is desirable to have infor­
mation: its size, the facilities it offers, its state of repair. 

14.13. Leaving aside the more unusual forms of 
housing unit, such as caravans or tents, the stock can 
be increased by new construction, rehabilitation and 
conversion; and it can be reduced by demolition con-
version to other uses and neglect. ' 



C. Environmental characteristics and the 
role of urban data banks 

14.14. · We have already seen the importance of 
environmental characteristics in connexion with the 
description of dwellings and, still more, in connexion 
with urban planning. This kind of information is sel­
dom available and though it can be compiled for the 
purpose of a particular study, it is desirable to estab­
lish more regular arrangements embodying some agree­
ment about what data are to be collected and how 
this is to be done. The means of collection need to 
be flexible because a great variety of changes take 
place the whole time which affect the environment of 
most urban areas. 

14.15. If we look back to paragraph 14.2 it can 
be seen that most of the environmental characteristics 
mentioned there rest on data of two kinds: on the 
transport network ( which in many cases reduces to 
the road network) and on land use. The remaining 
characteristics rest on socio-demographic data relating 
to the town's inhabitants. 

14.16. The Land Use and Built FomlS Unit of 
the Department of Architecture in the University of 
Cambridge has built up a data bank for the 36 New 
Towns designated or proposed in Britain since 1946. 
This bank is based on data rel,ating to road networks 
and land use. In Lindsay, Cheesman and Porzecanski 
(126, 127) a comparative atlas of the New Towns 
and a detailed description of the construction end 
organization of the data bank are given. 
. 14.17. The road network data start with a plan 
of the road system in each town, distinguishing dif­
ferent types of roads and intersections. This informa­
tion (like all that follows) is described in terms of 
Cartesian co-ordinates so that the computer can repro­
duce it in the form of a map. 

14.18. The land use data start with a plan of the 
zones (and, within zones, parcels of land) in each 
town and these are classified to different purposes. 
The land use code distinguishes 10 major uses, each 
greatly subdivided. The atlas shows five major cate­
gories: residential, industrial (including storage), com­
mercial ( offices, shops and public buildings) educa­
tional and open spaces. The categories of he~th and 
transport (stations, garages, airfields etc.) are omitted 
for lack of areal data. 

14.19. What has been described so far is a data 
storage and retrieval system in which the retrieval 
can take the form of a printed map on which any 
number of the items of data can be· superimposed. The 
data relate to the basic features of the town. With this 
information a number of further steps can be taken. 

14.20. First, the computer can be programmed to 
print out any derived data that can be expressed in 
distance or area. 

14.21. Second, additional data can be introduced 
on physical objects and their location: for instance, 
dwellings, post boxes, lamp posts, public lavatories. 
With this extra information more derived data series 
can be calculated: for instance, the number of houses 
per hectare on any zone or parcel of residential land, 
the number and location of dwellings more than 250 
metres from a post box. 

14.22. Third, additional data can be introduced 
on human beings as inhabitants, learners, earners etc., 
and so still further derived data series can be cal­
culated. 
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14.23. Fourth, the description of the town need 
not be restricted to the present but could be extended 
to embrace intended future developments if these 
were sufficiently specific and detailed. 

14.24. Finally, an attempt can be made to model 
these interdependent activities so that something can 
be said about the probable consequences for traffic, 
shopping, schools etc. of any proposed development. 

14.25. Even if it were only possible to reach the 
second stage in this progression, physical environ­
mental factors could be associated with dwellings; and 
if it were possible to reach the third stage, the social 
environmental factors could be added. 

14.26. The advantages of the kind of arrangement 
that has been describoo are: first, that it draws infor­
mation from a comparatively wide area · and does not 
require the division of an area into fixed neighbour­
hoods supposedly suitable for all purposes at all times; 
and, second, it does not look at housing in isolation 
from the many other changing influences on the envi­
ronment. 

D. The housing conditions of the population 
14.27. The main problem here is to relate house­

holds to the dwellings in which they live with a view 
to judging the adequacy of the housing stock. If house­
holds, classified by size and composition, are related 
to dwellings, classified by size and condition, it is 
possible to assess the extent of crowding and the use 
of substandard accommodation, and to see which kinds 
of household are most affected by this state of affairs. 

14.28. The second question here relates to tenancy: 
the extent of owner-occupation; the relative importance 
of public authorities and private landlords in the pro­
vision of rented accommodation; the extent to which 
·rented accommodation is furnished or unfurnished. 

E. Housing services and finance 
14.29. In view of the importance of housing and 

the many possible forms pf ownership and tenancy, it 
is desirable to have a clear picture of housing finance. 
Since in many countries public ·authorities . play an 
important role not only in regulatory activities and 
slum clearance but also in the provision of low-cost 
housing on a large scale, it is convenient to start off 
from the housing accounts of public authorities. The 
coverage of these accounts in the SNA is described 
by the United Nations Statistical Office (255, p. 88, 
item 6.1) and the implied accounting structure is 
illustrated, by the case of education, in section A of 
chapter VI above. 

14.30. It would be useful to have similar accounts 
for private landlords, non-profit and profit-making, and 
for owner-occupiers. 

14.31. The relevant entries in all these accounts 
are brought together in consumption expenditure on 
housing, which shows the payments, actual or imputed, 
made by private households in respect of housing serv­
ices. In order to measure the full cost to the com­
munity of these services, it is necessary to add the 
contributions made by public authorities or others 
through housing subsidies or otherwise. 

F. Characteristic classifications 
· 14.32. The classifications characteristic of this part 
of the system relate to attributes of dwelling units, 
forms of occupancy and types of tenure. · 



1. TYPE OF DWELLING 

14.33. There are many types of dwelling but in 
most countries a limited number of these predominate 
and may be called conventional dwellings. Thus, for 
instance, in Britain few households live in tents or 
caves or even in shacks, barns, huts, caravans or house­
boats. It is necessary to recognize the existence of 
these types of dwelling but not necessary to distinguish 
them in any detail, with the possible exception of 
caravans. Most households live in houses or flats 
(apartments) and here some further classification 
would be useful. For instance, a distinction could be 
made between detached houses, semi-detached houses 
(duplexes) and terrace houses; and, in the case of 
fiats, a distinction could · be made between those in 
blocks below a certain height, say five floors, and 
those in higher blocks. 

14.34. Other categories useful in classifying dwell­
ings arise from the characteristics of the structure in 
which they are contained. Of these perhaps the most 
important is age; and another is the principal material 
used in construction. 

2. CONDITION AND FACILITIES 

14.35. Information is not commonly available 
about the state of repair of dwellings unless there is 
a question of their fitness for habitation. In con­
demning a house as unfit, the authorities usually con­
sider many other aspects of the condition of the dwell­
ing such as stability, dampness, internal arrangement, 
natural lighting, ventilation and the absence of simple 
facilities. 

14.36. The facilities to be considered are of several 
kinds: natural amenities as measured, for instance, 
by plot size; built-in facilities sucli as running water, 
electricity and gas connexions, fixed baths and lava­
tories, central heating, garage; and installed consumer 
durables such as cookers, heating appliances and re­
frigerators. 

3. SIZE 

14.37. This varialble is usually measured in terms 
of the number of habitable rooms, out of which the 
number of bedrooms should be separately distin­
guished. This is a necessary measure but it suffers 
from the obvious defect that it conveys no information 
about the dimensions of the dwelling. It would be 
useful to have in addition a measure of total floor area. 

4. OCCUPANCY 

14.38. In addition to classifying dwellings by 
housing criteria it is also necessary to classify them in 
terms of both the individuals and the households who 
occupy them. Oassifications by occupancy match the 
individual and household characteristics of the oc­
cupiers with the characteristics of the dwelling in which 
they live. 

S. TENURE 

14.39. Dwellings may be owned by the occupier 
or may be rented from an owner in almost any sector 
distinguished in the SNA. Rented accommodation may 
be furnished or unfurnished and forms of leases vary 
widely. In some countries at some periods some rents 
are controlled by law and, where this is the case, it is 
desirable to distinguish controlled from uncontrolled 
tenancies. 
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14.40. Quite apart from rent control, there are 
arrangements in some countries for the review of rents 
by a tribunal at the instigation of the landlord or tenant. 
Though important, these arrangements are made use 
of in a small minority of cases and do not provide a 
criterion of classification. 

G. Recommended series 

14.41. The items of data, classifications and social 
indicators in respect of housing are set out in table 
14.1. 

14.42. As can be seen, table 14.1 is divided into 
three panels relating to: the housing stock, new con­
struction, conversion and demolition; the housing con­
ditions of the population; and housing services and 
finance. 

14.43. The items of data in the first panel relate 
to the number of conventional dwelling units occupied 
and vacant and to the number of other dwelling units. 

14.44. The items of data in the second panel 
relate to occupancy, that is the match between house­
holds and dwellings, and to forms of tenure. 

14.45. The items of data in the third panel relate 
to housing services and finance. 

1. INDICATORS CONNECTED WITH THE HOUSING 
STOCK, NEW CONSTRUCTION ETC. 

14.46. The rates of growth of conventional and 
other dwelling units are mainly of interest if classified 
by c~ar~cteristics of the housing stock. In this detail, 
they md1cate the changes that are taking place in the 
form of the housing stock. 

14.47 .. The :ati? o_f conventional dwelling uajts to -
all dwelling umts mdicates any tendency there may 
be for an increased or decreased use of unconventional 
units. : ...._ 

14.48. The proportion of conventional dwelling 
units occupied indicates the degree of pressure on the 
the housing market. 

14.49. The average number of habitable rooms 
per conventional dwelling unit indicates any changes 
that may be taking place in the size of dwelling units. 
It would also be useful to calculate this measure for 
new construction. 

14.S0. The proportions of conventional dwelling 
units with various facilities throw light on various 
aspects of the housing stock. 

2. INDICATORS CONNECTED WITH TIIE HOUSING 
CONDITIONS OF THE POPULATION 

14.51. The ratio of the growth in the number of 
dwelling units to the growth in the number of house­
holds provides some indication of the extent to which 
supply and demand are in balance. It has to be borne 
in mind, however, that to some extent the formation 
of new households may be inhibited by a shortage 
of dwelling units. 

14.S2. The ratio of the growth in the number of 
dwelling units to the growth in the size of the popu­
lation indicates the extent to which the demand for 
dwelling units depends on factors other tha:n popu­
lation numbers. 



Table 14,1. Housing: items of data, classifications and social indicators 

Items of data Characteristic clasn/ications Other classifications Social indicators 

A. The housing stock, new construction, conversion . and demolition 

(a) The housing stock 
1. Number of conventional 

dwelling units occupied· 

2. Number of conventional 
dwelling units vacant 

3. Number of other dwelling 
units 

(b) Changes in the housing stock 
1. Gains of conventional dwel-

ling units through new con-
struction 

2. Gains of conventional dwel-
ling units through conversion 

3. Losses of conventional dwel-
ling units through demoli-
tion and other destruction 

4. Losses of conventional dwel-
ling units 0thro1:1gh conversion 

s. Net gain of other dwel-
ling units 

(a) Occupancy of dwelling units 
1. Conventional dwelling units 

2. Other dwelling units 

(b) Tenure of dwelling units 
1. Conventional dwelling units 

2. Other dwelling units 

(a) Revenues and expenditures aris­
ing in the provision of housing 
services 
1. Money values set out in the 

accounting form outlined in 
the SNA 

(b) Personal expenditure on housing 
services 
1. Consumption expenditure 

2. Price index-number of hous­
ing services 

Type, condition and facil-
ities, size · 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

Institutional sector of 
owner, geographical 
ar~ urban or rural 
area 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

B. The housing conditions of the population 

as above (add occupancy) 

as above 

Occ~ancy, tenure 

Occ~ancy, tenure 

as above ( add size, socio­
economic class, income, 
national or ethnic origin 
of household) 

as above 

as above 

as above 

C. Housing services and finance 

Tenure 
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Institutional sector, kind 
of economic transac­
tion, geographical area, 
urban or rural area 

Geographical area, urban 
or rural area, size, 
socio-economic class, 
income, national or 
ethnic origin of house­
hold 

Average number of habitable rooms 
per conventional dwelling unit 

Proportions of conventional dwel­
ling units with various facilities 

Proportion of conventional dwel­
ling units occupied 

Ratio of conventional dwelling units 
to all dwelling units 

Rate of growth of conventional 
dwelling units 

Rate of growth of other dwelling 
units 

Ratio of growth in number of 
dwelling units to growth in 
number of households 

Ratio of growth in number of 
dwelling units to growth in the 
size of the population 

Average number of persons per 
habitable room 

Average number of persons per 
10 m2 of floor area 

Proportion of the population living 
in conventional dwelling ooits 
with various facilities 

Proportion of dwelling units oc­
cupied by their owners 

Proportion of dwelling units rented 
from public authorities 

Consumption expenditure on 
housing services at constant 
prices 

Ratio of personal consumption ex­
penditure on housing services to 
total personal consumption ex­
penditure 

· Ratio of personal consumption ex­
penditure on housing services to 
total cost of providing these 
services 



14.53. The avemge number of persons per habit­
able room and per 10 m2 of floor area are indicators 
of housing standards in terms of space. 

14.54. The proportion of the population living in 
conventional dwelling units with various facilities indi­
cates the extent to which the gradual spread of these 
facilities affects the population. 

14.55. The proportion of dwelling units occupied 
by their owners indicates the extent of the practice of 
home ownership. · 
. 14.56. The proportion of dwelling units rented 
from public authorities indicates the extent of the part 
played by these authorities in the direct provision of 
housing. 
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3. INDICATORS CONNECTED WITH HOUSING SERVICES 
AND FINANCE 

14.57. The consumption expenditure on housing 
services at constant prices provides a measure of the 
quantity of these services and can be compared with 
purely physical measures based on the housing stock. 

14.58. The ratio of personal consumption expendi­
ture on housing services to total personal consumption 
expenditure indicates the importance of housing in the 
budget of the average consumer. 

14.59. The ratio of personal consumption expendi­
ture on housing services to the total cost of providing 
these services indicates the extent to which the per­
sonal sector pays for the services it consumes. 



XV. THE ALLOCATION OF TIME AND THE USE OF LEISURE 

A. Introduction 

15.1. The allocation of time bas already been dis­
cussed in this report: in a preliminary way in section 
B of chapter III and in connexion with time accounts 
and models based on them in chapter VIII. The use 
of time as a measure will be referred to in several 
places below: for instance, section E.1 of chapter 
XVIII is concerned with hours of work; 

15.2. In this chapter we shall first consider the 
range of intervals over which we may wish to account 
for the use of time: the hours of the day, the days of 
the week, month or year, the years of the life span. 

15.3. Second, we shall consider the measurement 
of free time, that is time at the disposal of the indi­
vidual. 

15.4. Finally, we shall consider the uses to which 
free or leisure time can be put and the facilities and 
expenditures which these uses imply. 

B. Accounting for time 

15.5. The time units and intervals which are likely 
to prove · useful can be classified as follows. 

1. THE ALLOCATION OF TIME OVER THE DAY 

15.6. A knowledge of how the average individual 
of a particular type ,allocates the 24 hours of the day 
to different purposes and the timing and the sequence 
of these allocations may be useful in improving the 
use of time and in planning facilities which would be 
helpful to this end. Information of this kind can be 
collected by means of the form of time accounting 
usually referred to as time budgets. 

15.7. An exrunple is provided in Tomlinson and 
-0thers (218), already referred to in chapter VIII, which 
is concerned with the day-to-day activities of students. 
There, a detailed classification of activities is given, the 
elements of which are grouped first into forty-eight 
categories and then into nine main classes. With such 
a detailed classification it is possible to move marginal 

Academic work .............. . 
Travel ..................... . 
Shopping ................... . 
Domestic ................... . 
Eating ...................... . 
Sleeping .................... . 
Sport ....................... . 
Leisure ..................... . 
Other ...................... . 

TOTAL .....••.••••••••..•...• 

33.4 ± 9.7 
15.1 ± 5.0 

1.9 ± 1.5 
9.2 ± 4.7 

10,4 ± 3.1 
61.3 ± 7.2 

1.2 ± 1.9 
34.4 ± 10.0 

1.1 ± 2.4 

168.0 

19.9 
8.9 
1.1 
5.5 
6.2 

36.5 
0.7 

20.5 
0.7 

100.0 

15.9. These results do not vary greatly from the 
experience of various kinds of full-time student at the 
universities of Leicester and Reading which were also 
studied. They relate to a homogeneous group in the 
community living under uniform conditions, and yet 
the standard deviations are large; it is to be expected 
that for many other groups the standard deviations 
would be even larger. 

15.10. The figures relate to only one aspect of the 
students' lives: their behaviour during a week of term 
time. The above allocation could not be expected to 
hold at other times of year. 

15.11. In addition to the general picture presented 
in the above table, the basic data enable the total time 
devoted to each activity to be classified by time of 
day and make possible the formation of a transition 
matrix showing the proportion of people engaged in 
activity ; whose next activity is k. 

15.12. Daily time accounts for individuals are not 
the only source of information on diurnal variations. 
In many cases it is simpler to measure some phenom­
enon which is the consequence of individual alloca­
tions; indeed in a controlled system this is the only 
way of collecting data sufficiently quickly to exercise 
control. For instance, in planning the working condi­
tions of a road system and any modifications to it that 
may be needed, it is necessary to study traffic densities 
at various points at different times of day. As a second 
example, in controlling a water supply system it is 
necessary to have a continuous record of the pressure 
at various points in the system. Data of these kinds 
can be obtained by recording and measuring the out­
come of specific types of individual action without 
reference back to the individuals concerned. 

items from one class to another and, if it is thought 2. THE ALLOCATION OF TIME OVER THE WEEK, 
desirable, to suppress classes or increase their number. MONTH OR YEAR 
However, the results for the nine main classes, without . . . 
adjustment, are of considerable interest as the follow- 15.13. 1Jte. alloca!10n _of time over longer pe:iods 
ing illustration shows -~than a day 1s mteresting m a number of connexions: 

· for instance, the hours worked in a week or the num-
15.8. One of the institutions studied was the poly- ber of working days lost in a year through sickness. 

technic in the town of Leicester and the following Although it would be possible to collect this infor-
estimates of_ the use of time were oMained in respect ~ation f~o~ in?ivid~als, it is usually simpler to collect 
of 95 full-time students. The first two columns give 1t from mstltutions, m the above cases from the em-

. the average allocation of the 168 hours in the week ploying establishment. 
and the standard deviations around these averages, and 15.14. Just as we have diurnal variation over the 
the third column gives the percentage allocation of the day so we have seasonal variation over the year -and 
total time. it may be more important to establish the n~rmal 
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seasonal pattern than to estimate the annual mean 
or total. This is usually done by what is essentially 
regression on dummy variables which enables us to 
say by how much the mean for each season over a 
period of years departs from the general mean. Al­
though a monthly or quarterly series may fluctuate, 
it does not follow that there is any regular seasonal 

. variation or, if there is, that the variation is unchang­
ing. In addition it is desirable, as far as possible, to 
estimate the effect of real variables on the seasonal 
pattern. In Stone (198, chapter VI) it is shown how 
the regression on dummy variables can be set up so 
as to enable a choice to be made between a gradually 
changing seasonal adjustment, a constant adjustment 
and no adjustment at all. Once a decision has been 
made on this point, the importance of potential causal 
factors can be assessed by introducing them into the 
regression analysis orthogonalized with respect to the 
dummy variables. 

3. THE ALLOCATION OF TIME OVER THE LIFE SPAN 

15.15. For some purposes we may wish to know 
about the allocation of time over periods longer than 
a year, for instance over the whole life span; Thus, 
as is obvious, the economically active must provide 
for the economically inactive as well as for themselves. 
Some light is thrown on this question by working out 
the expectation at birth of years of economic activity 
and years of life. According to the method proposed 
in Stone (201) it appears that for males in Britain in 
the mid-1960s the expectation was for about 45.1 
years of economic activity compared with a life ex­
pectancy of 68.5 years. These estimates can be used 
to calculate a form of dependency ratio defined as the 
expected number of years in non-economic activities 
divided by the expected number in economic activity. 
In this case the ratio is 23.4/45.1 = 0.54. The de­
pendency ratio, calculated in the normal way as the 
ratio of the population under 15 and over 64 to the 
population aged 15-64, works out to 0.55. The two 
estimates are not truly comparable but it is to be ex­
pected that the second one would be the higher; partly 
because it includes women, who are longer lived than 
men, and partly because the British population was 
not stationary but growing slowly. 

15.16. Other _examples of this type of time alloca­
tion can readily be given. There is a general interest 
in dividing life expectancies between years of healthy 
and unhealthy life. In the sequence of delinquency it 
would· be interesting to relate the expected years of 
detention to personal and environmental factors in­
cluding the number of crimes already committed. 

4. TIME: A QUANTITY OR A PRICE? 

. the w~rds quantity and price in 
their economic co .....s_eem natural to 
regard time as a quantity. For instance;-1n7abour 
statistics man-hours worked can be regarded as a 
refinement of the concept of men at work since it adds 
the dimension of time to that of numbers at work. 
If we look at the matter from this point of view, the 
introduction of different numbers of hours worked 
into labour-force statistics requires that each category 
of worker be classified by ranges of the average num­
ber of hours worked. Each category will then be 
homogeneous not only with respect to type of worker 
but also with respect to duration of work. 
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,15.18. However, as we can see from the argument 
developed in section C.5 of chapter VII above, it is 
perhaps more convenient to regard man-hours as a 
price. If accounts are kept in time rather than in 
money hours worked per man take the place of earn­
ings per man and man-hours worked can be seen as a 
value rather than a quantity. 

C. The measurement of free time 
\ 

15.19. The measurement of free time presup­
poses the collection of time budgets; other sources only 
provide information on a limited range of activities, 
such as learning and earning, which restrict the amount 
of free time. The first step is to classify activities (all 
of which require time) and then to select those which 
can be said to use free time .. Evidently this cannot be 
done solely by reference to the activity itself; for in­
tance, for a professional musician or music student 
instrumental practice. represents work whereas for an 
amateur it should be regarded as a leisure activity. 

15.20. It is also clear that the allocation of time 
is likely to vary as between weekdays and weekends, 
as between winter and summer and as between work­
ing weeks and holiday weeks. It is desh::able therefore to 
distinguish, as in the study of leisure in SiJlitoe (189), 
between these different periods. 

D. Leisure activities 

15.21. Leisure activities vary so much that it is 
difficult to arrange them in an orderly way, any order 
being to a large extent arbitrary. In what follows a 
distinction will first be made between holidays and 
other leisure activities and the latter will then be divided 
between the categories cultural, sporting and other. 

1. HOLIDAYS 

15.22. The term holiday is here taken to imply 
a certain minimal period of absence from home. With 
the increase in the number of employees receiving paid 
leave and with the increase in the length of this leave, 
the number of holidays has increased in recent decades. 
Putting the minimal period at four consecutive nights, 
it would appear from the United Kingdom Central 
Statistical Office (226, No. 3, table 61) that tlhe number 
of holidays taken in Brita,in by British residents in­
creased from 25 million in 1951 to 34 million in 1971; 
and, further, that in the later year British residents 
paid over 6 million holiday visits abroad. 

15.23. Holidays in this sense imply a demand for 
many goods and services and, in particular, for trans­
port, hotel and restaurant services. They involve com­
paratively large personal expenditures and also, in 
many cases, the purchase of special equipment such as 
caravans. 

2. CULTURAL ACTIVITIES 

15.24. These activities may take the form of visits 
to concerts, theatres, lectures, museums and the like 
or of reading, music making and so on privately. In 
addition, part of the time spent in listening to radio 
and television programmes comes under this bead. C 

15.25. This group of activities requires such facil­
ities as balls, theatres, museums and libraries. 



3. SPORTING ACTIVITIES 

15.26. Sporting activities can be taken part in 
either as a participant or as a spectator. Most of them 
require facilities such as playing fields, race tracks, 
stadia and swimming pools. As might be expected, and 
as is borne out in Sillitoe (1890 tables 9 and 10), 
physical recreation in the form of participation in 
sporting activities is particularly important among the 
young and the single. On marriage and in middle age 
its place tends to be taken in Britain by gardening 
and social activities and, in the case of women, knit-
ting. . 

15.27. Another group of sports, hunting, shooting 
and fishing, involve in various degrees personal expend­
iture on equipment, licences and participation fees. 

4. OTHER LEISURE ACTIVITIES 

15.28. This wide range of activities can only be. 
exemplified: walks and excursions, gardening, crafts 
and hobbies, social activities, watching television. The 
main facilities needed are land, for garde,ns and parks, 
and easy access to open spaces and the countryside. 
Apart from motor cars, which have uses in connexion 
with many forms of leisure activity, the most important 
piece of personal equipment is, in Britain at any rate, 
the television set. According to the United Kingdom 
Central Statistical Office (226, No. 3, table 28) there 
were 16.6 million television licences in 1972 ( com­
pared with 16.9 million private households in 1966) 
and, in the same year, the average weekly hours of 
viewing by all persons aged 5 and over was 18.9 in 
a winter month and· ts.3 a summer month. 

E. Facilities and personal expenditures 

15.29. The brief survey of leisure activities in the 
preceding section suggests that it might be useful to 
collect the following kinds of information. 

1. LAND USE 

15.30. Land use surveys could provide information 
relevant to leisure activities in a number of ways. 

15 .31. First, there is the question of open spaces, 
public or private, within the Iimit_s of a town or built­
up area or within stated distances of these limits. It 
would also be useful to know the length of sea beaches 
or m.ountain areas within stated distances of these 
limits. 

15.32. Second, there is the land (gardens, allot­
ments and so on) attached to dwellings and its rela­
tionship to the number of people who live in the 
dwellings. 

15.33. Third, there is the space devoted to various 
sports facilities, public and private. 

15.34. Finally, there is the space devoted to places 
of culture and entertainment such as concert balls, 
theatres, picture galleries, museums and libraries. These 
data might not prove very informative and should be 
supplemented by other measures of capacity such as 
seating capacity, number of performances per day, 
hours of opening, number of . books stocked, etc. 

2. CLUBS AND SOCIAL ORGANIZATIONS 

15.35. Many leisure activities centre round c!ubs 
and similar social organizations: sports clubs, bndge 
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clubs, musical, acting and operatic groups, debating 
societies and the like. It would be interesting to have 
information about these arrangements which certainly 
vary greatly from one town to an?~er. But _it W?uld 
probably not be easy to collect this information smce 
the organizations are, for the most part, small, nu1!1~r­
ous and changing. It could be argued that commumttes 
get the organizations of this kind that they are willing 
to promote and support; but then it would be inter­
esting to know why some communities get so many 
and others so few. It is probably more a matter of 
education and youth than of anything else. 

3. THE TRANSPORT NETWORK AND TRANSPORT, 
FACIUTIES 

15.36. It is important not only that facilities should 
exist but also that· there should be adequate means of 
reaching them. Accordingly, it would be useful to have 
information on the transport system, mainly paths, 
road and railways, about the relevant public transport 
and about average travel times under typical condi­
tions. Private means of transport are also important 
but they will be considered in the next subsection. 

4. MAJOR CONSUMER DURABLES 

15.37. It would be useful to have information 
about· the stock of major consumer durables connected 
with leisure: in particular, motor vehicles, caravans, 
cycles, boats, radio and television receivers. It would 
not be difficult to extend this list by including record 
players, photographic and sports equipment and much 
else. 

5. CONSUMERS' EXPENDITURE CONNECTED 
WITH LEISURE 

15.38; Apart from expenditure on major durables, 
many other items of consumers' expenditure may be 
connected with leisure activities. Expenditure on ad­
missions to entertainments is a clear case; and expendi­
tures on books, newspapers and magazines or on 
photographic film might seem fairly clear cases, but 
even here it is not difficult to envisage other uses. With 
many other expenditures the position is much more 
difficult to sort out, as in the case of casual and sports­
wear in relation to clothing in general, and still more 
in the case of holiday expenditure in relation to con­
sumers' expenditure in general. Thus while it may be 
possible to pick out certain items of expenditure as 
likely to be mainly connected with leisure, it is difficult 
to see how more could be done without a special in­
quiry which, at best, could resolve only some of the 
problems. 

F. Characteristic classifications 

15.39. The classifications characteristic of this part 
of the system relat~ to the- ways in which time can be 
spent, the typical period that is being considered, l~isure 
activities and facilities available for these activities. 

1. TuE USE OF TIME -

15.40. As has been suggested, leisure time can 
best be measured by following the practice of time­
budget studies. The use of time is divided into a large 
number of elements which can then be combined into 
categories and classes, one of which can be identified 



with free or leisure time. This method does not solve 
all problems; there are many questions to which no 
answer will be attempted in this report. For instance: 
is a 15-minute tea-break in a· factory an example of 
leisure time; and to what extent is the time spent at 
a dinner party a use of leisure time as opposed to 
eating time? 

2. TYPICAL PERIODS 

15.41. Any study of the use of time must distin­
guish between typical periods in which time is put to 
very different uses. Thus weekdays should be distin­
guished from weekends, summer should be distin­
guished from winter and holiday periods should be 
distinguished from working periods. 

3. LEISURE ACTMTIES 

15.42. In every community there is a great variety 
of leisure actiwties. There are those which involve in­
dividuals, such as reading, those that involve the family 
and friends, such as weekend picnics and excursions, 
and those that involve wider groups, such as team 
games. The best approach here would seem to be the 
one adopted in time-0udget studies: namely. first to 

enumerate leisure activities in as much detail as pos­
sible and then to group these elements into categories 
and classes. The coarse grouping suggested in section D 
above consisted of first separating out holidays and then 
dividing the remaining leisure activities into cultural, 
sporting and other. 

4. FACILITIES AND EQUIPMENT 

15.43. What has just been said about leisure acti­
vities can be applied to the facilities and equipment 
needed to carry them out, except that in this case there 
seems little to be gained from aggregation even if an 
acceptable weighting system could be devised. 

15.44. The classification of equipment and other 
goods and services identifiably connected with leisure is 
not characteristic of this part of the system but is to 
be found in the SNA (255, table 6.1, especially under 
headings 6, 7 and 8). 

G. Recommended series 

15.45. The items of data, classifioations and social 
indicators in respect of free time and leisure activities 
are set out in table 15.1. 

Table 15.1. The allocation of time and the use of leisure: items of data, classifications and social indicators 

Items of data 

(a) The use of time 
1. Allocation of time by indi­

viduals to various uses in­
clurung free time 

(b) The use of free time and leisure 
activities 
1. The allocation of free time 

by individuals to various 
leisure activities 

2 •. Number of individuals 
granted paid leave in a year 

3. Number of weeks of paid 
leave granted 

4. Number of individuals tak­
ing holidays in a year 

S. Number of holidays taken 

(a) Facilities available 
1. Number and capacity of con­

cert· halls, theatres and sim­
ilar places of culture and 
entertainment 

2. Number and size or capac­
ity of museums, ,picture gal­
leries, libraries and the like 

3. Number and size or capac­
ity of playing fields, stadia, 
swimming pools and the like 

4. Numbel' and membership of 
clubs and societies of vari­
ous kinds 

5. Area of parks and open 
spaces 

Characteristic classifications Other classifications Social indicators 

A. The use of time and its allocation to leisure activities 

Use · of time, typical 
period 

Leisure activity, typ­
ical period 

Age, sex, geographical area, 
urban or rural area, socio­
economic class, income, 
ethnic or national origin 

as above 

as above 

as above 

as above 

as above 

Proportion of total time in the 
aggregate and in different typical 
periods and intervals devoted to 
different uses including free time 

Proportion of free time devoted 
to different leisure activities in 
the aggregate and in different 
typical periods 

Proportion of the economically 
active granted paid leave 

Ratio of holidays taken to the 
population 

B. Facilities for leisure 

Leisure activity, type 
of facility 

as above 

as above 

as above 

as above 

Geographical area, urban or Ratios of the capacity of various 
rural area facilities to the poputation 

as above 

as above 

as above 

as above 
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Table 15.1. The allocation of time and the use of leisure: items of data, classifications and social indicators (continued) 

Items of data Charac1eri.rtic cla.uifications Other clas.rification.r Social indicators 

B. Facilities for leisure (continued) 

6. Number of private cars, cara­
vans, boats and other trans­
port equipment 

7. Number of radio licences 
and television licences 

as above as far as 
applicable 

Geographical area, urban or 
rural area; socio-economic 
class, income, national or 
ethnic origin of household 

as above 

Ratios of the stock of various 
major durables to households 

C. Expenditures for leisure 

(a) Private expenditures 
1. Expenditure on individual 

major durables used in 
foisure activities 

2. Expenditure on identifiable 
non-durables such as admis­
sion tickets, gramophone 
records,' books, newspapers 
and magazines, sports equip­
ment 

3. Subscriptions to clubs, soci­
eties, sporting syndicates and 
the like 

(b) Public expenditures 
1. Running costs of leisure fa­

oilities such as museums 
and opera houses 

2. Capital expenditure on lei­
sure facilities · 

3. Transfers m support of lei­
sure activities 

Leisure activity, type 
of facility 

as above 

Leisure activity 

15.46. As can be seen., table 15.1 is divided into 
three panels relating to: the use of time and its alloca­
tion to leisure activities; :facilities for leisure; and ex­
penditures for leisure. 

15.47. The items of data in the first panel relate 
to the use of time in general and to the use of free 
time, the e~tent of paid leave and the number of holi­
days taken. 

15.48. The items of data in the second panel re­
late to facilities available for leisure activities including 
information on clubs and societies and on the stocks 
of major consumer durables useful in connexion with 
leisure. 

15.49. The items of data in the third panel relate 
to private and public expenditures connected with 
leisure. 

1. INDICATORS CONNECTED WITH THE USE OF TIME 
AND ITS ALLOCATION TO iEISURE ACTMTIES 

15.50. The first indicator is in,tended to show how 
time is allocated to different uses in the aggregate and 
in different typical periods and over different intervals. 

15.51. The second indica,tor is intended to show 
how free time is distributed over different leisure acti­
vities. 

Type of durable; geograph­
ical. area, urban or rural 
area, socio-economic class, 
income, national or ethnic 
origin of household 

Proportion of private consumption 
expenditure devoted to identi­
fiable goods and services used 
in leisure activities 

as above ( omit type of du­
rable; add type of non­
durable) 

as above (omit type of non­
durable; add type of sub­
scription) 

Geographical area, urban or 
rural area 

as above 

as above 
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15.52. The proportion of the economically active 
granted paid leave provides a measure of the main basis 
for holiday ,activities. The average length of paid leave 
is mentioned as an indicator connected with conditions 
of work in paragraph 18.91 below. 

15.53. The ratio of holidays taken to population 
indicates the changes that are taking place in the prac­
tice of taking holidays away from home. 

2. INDICATORS CONNECTED WITH FACILITIES FOR 
LEISURE 

15.54. The ratios of the capacity of various facil­
ities to the population and the stocks of various major 
consumer durables to households indicate the availability 
of capital equipment needed for certain kinds of leisure 
activities. 

3. INDICATORS CONNECTED WITH EXPENDITURE FOR 
LEISURE 

15.55. This indicator provides some information on 
the importance in the consumers' budget of expenditures 
devoted wholly or mainly to leisure purposes. 



XVI. SOCIAL SECURITY AND WELFARE SERVICES 

A. Introduction 

16.1. Social security and welfare services were dis­
cussed in broad terms in section M of chapter II a:bove; 
and the benefits accruing to individuals and households 
from these services formed part of the subject matter of 
chapter XUI. Here, these questions are treated from the 
viewpoint of the arrangements and services available, 
the !lumbers eligible for and in receipt of benefits and 
services and the accounts of the institutions providing 
them. 

16.2. In the following section the activities included 
under the heading of social security and welfare services 
are set out on the lines recommended m the SNA. From 
the viewpoint of international standardization, public 
activities are easier to deal with than private activities, 
for the reasons already given in chapter II. In the usual 
table, set out in seotion 16.23 below~ most of the en­
tries relate to public activities but something is said 
about both kinds in the course of this chapter. 

16.3. The remainder of the chapter deals with char,­
acteristic classifications and with recommended series 
and social indicators. 

B. Boundaries: social security and welfare 
services in the SNA 

16.4. Welfare services provided by private non­
profit institutions are described in SNA (255, p. 89) as 
follows: · · 

"Child welfare services and institutions; homes for, 
and care of, aged, disabled, blind, etc.; family welfare 
agencies and services; shelters; travellers' aid and le­
gal aid societies; Red Cross and similar organiza­
tions; agencies for the collection and allocation of 
contributions for charity and other welfare services." 

It is also said in a footnote on the same page that 
"It is desirable to compile supplementary data on 

the expenditure and receipts of these bodies in respect 
of food., beverages and tobacco, clothing and medi­
cines and pharmaceuticals for individual use." 
16.5. Social security and welfare services provided 

by public authorities are described in SNA (255, p. 88) 
as follows: 

"Social security and assistance 
"Administration of payments and funds for un­

employment benefits, old-age pensions, accident, in­
jury, sickness and other benefits to compensate for 
loss of income; family, guardians' and widows' al­
lowances; public relief, war veterans' benefits and the 
like. 

"Welfare services 
"Child welfare services and institutions; homes for, 

and care of, the aged, disabled, blind, etc.; family 
welfare agencies and services; and other special wel­
fare institutions and organizations." 

There is a foot-note attached to welfare services similar 
to that just given in respect of priv,ate institutions. 

16.6. In dealing with the accounts of institutions and 
organizations of these kinds, reference should be made 
to the discussion, using education as an example,, in 
section A of chapter VI above. 

C. · Private welfare services 

16.7. Private services concerned with the welfare 
of children include orphanages, adoption societies, child 
protection societies and pre-school play groups. Indi­
viduals help in many other ways, as in providing homes 
for children in connexion with child-care sc.hemes organ­
ized by local authorities. 

16.8. Other services are designed mainly to assist 
adults in one way or another. iin the first place, there 
are the pension and sick-pay schemes organized by em­
ployers, which have grown greatly in importance in 
recent years. Further examples are family planning as­
sociations, citizens' advice bureaux;, voluntary service 
organizations, prisoners' aid societies, institutions de­
voted to relieving hunger or homelessness · and many 
others. · 

16.9. Services intended ,to help the aged include 
almshouses, old peoples' homes and societies devoted 
to rendering personal services to old people. 

16.10. The kind of institutions mentioned are, in 
many countries, numerous and vary greatly in size and 
organization. There can be no doubt about their im­
portance hut some of them pose problems to the statis­
tician. 

D. Social security and public welfare services 

16.11. It is convenient to divide this group of serv­
ices into social security, public assistance and other. 
There are considerable differences among countries in 
institutional arrangements but the statistical difficulties 
are not as great as with private welfare services. 

16.12. Broadly speaking, social security schemes 
provide benefits or pensions to individuals in such cir­
cumstances as: sickness, maternity, injury or death; un­
employment; retirement and old age. In addition, special 
provision may be made for certain groups in society 
such as war veterans. 

16.13. In spite of the existence of arrangements for 
social security, a certain proportion of the population is 
likely to be found at any time in need of :financial as­
sistance to enable them to maintain what is regarded 
as a minimum standard of living. As a result, schemes 
of public assistance have been introduced in many coun-

. tries in which the grant made is, in part at least, de­
pendent on the circumstances,, which are kept under 
regular review, of the individual or family. 
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16.14. In addition to financial assistance, many 
countries organize a range of welfare services which 
provide benefits in kind. These services are largely oper-



ated by .local authorities and tend to concent:ate on 
the needs of the young and the old. For ins!Z.:lce, in 
England and Wales at the end of 1971 it can be seen 
from the United Kingdom Central _ Statistical Office 
(226, No. 3, table 78) that some 87,000 children, or 
six per thousand of the population under 18, were in 
the care of local authorities; and of these 9,000 were 
in remand homes or approved schools. As another ex­
ample, residential and other services, such as home 
nursing, domestic help and prepared meals, are pro­
vided, the beneficiaries in these cases being mainly the 
elderly and the handicapped. 

E. Characteristic classifications 

16.15. The classifications characteristic of this part 
of the system relate to type of social security provision, 
type of public assistance0 form of welfare service, reason 
for the assistance or service, duration of receipt and 
size of benefit. 

1. TYPE OF SOCIAL SECURITY PROVISION 

. 16.16. The sJ-im is to distinguish between different 
forms of provision, such as unemployment benefit, sick­
ness benefit and pensions. 

2. TYPE OF PUBLIC ASSISTANCE 

16.17. Here, again, it is necessary to distinguish be­
tween different types of assistance. 

3.. TYPE OF WELFARE SERVICE 

16.18. Many welfare services are comparatively 
complicated. Thus, one such service relates to the care 
of children; but this can be arranged in a variety of 
ways which it may be desiiiable to keep separate. 

4. REASON FOR ASSISTANCE OR SERVICE 

- 16.19. There are usualJy a great number of possible 
reasons why a service should be needed in any particular 
instance. As an example, a child may be taken into 
care because it has been abandoned;, because its parents 
are ill, incapacitated or homeless, because of bis own -
bad behaviour or for a host of other reasons. These 
different reasons may point to a need for different types 
of accommodation: in some cases the stay in care may 
be expected to be short, in others long; and in a number 
of cases the child's own delinquent behaviour may re­
quire special arrangements. 

5. DURATION OF RECEIPT 

16.20. Although for some kinds of benefit (such as 
pensions) the duration of receipt may extend over many 
years, for others (such as unemployment and sickness 
benefits) it is more likely to extend over days, weeks 
or months. In the terminology used earlier in this re­
port, for instance in section B of Chapter IX, we are 
dealing in this part of the system more with visitors than 
with migrants and it is important to know the length 
of their visit. It is for the same reason that the data series 
in table 16.1 below concentrate exclusively on stocks. · 

16.21. There are two concepts of duration that may 
be useful: one relates to duration in the relevant year; 
and the other relates to duration up -to the end of the 
relevant year. On the whole it seems likely that the 
second concept is the more useful one. 

6. SIZE OF BENEFIT _ 

16.22. For some purposes it may be helpful to 
classify recipients in terms of the size of the benefit 
they receive. In this context it is the amount of benefit 
received in the year that is needed since this informa­
tion helps to link the income aggregates discussed in 
the preceding chapter. 

· F. -Recommended series 

16.23. The items of data, classifications and social 
indicators in respect of social security and welfare serv­
ices are set out in table 16.1. 

16.24. As can be seen, table 16.1 is divided into 
two panels relating to: the number eligible for and in 
receipt of benefits; and revenues and expenditures con­
nected with social security and welfare services. 

16.25. The items of data in the firs,t panel relate 
to the number of individua,ls eligible for and in receipt 
of benefit under different provisions for social security, 
the number of families and no-family households in 
receipt of assistance and the number of fanu1ies or in­
dividuals in receipt of other forms of welfare service. 

16.26. The items of data in the second panel relate 
to the revenues and expenditures arising in the provi­
sion of social security and welfare services and to stand­
ard rates of benefit. 

1. INDICATORS CONNECTED WITH THE NUMBER 
ELIGIBLE FOR AND IN RECEIPT OF BENEFIT 

16.27. The proportion of the relevant group eli­
gible under various social security provisions indicates 

. the coverage of these provisions: for instance, what pro­
portion of the economically active can claim unemploy-
ment benefit if they are out of work. · 

16.28. The proportion of those eligible who are in 
receipt of benefit indicates the use made of social secur­
ity provisions .. It is to be expected that this proportion 
will fluctuate considerably in the case of provisions for 
the relief of unemployment but will fluctuate little in 
the case of pension ·schemes. 

16.29. The proportion of the relevant group in re­
ceipt of benefit indicates the extent of the use of pub!ic 
assistance and other welfare services: for instance, what 
proportion of families of different kinds claim public 
assistance; what proportion of the population under 18 
years of age are in the care of local authorities. 

16.30. The number of inmates in welfare institu­
tions as a proportion of the relevant group indicates the 
extent to whioh welfare needs are met by the establish­
ment of institutional households rather than by means 
which leave the individual with greater privacy and free­
dom of action while ensuring that his daily needs which 
be cannot meet for himself are met by others. 

2. INDICATORS CONNECTED WITH REVENUES AND 
EXPENDITURES 

16.31. The various benefits received as a propor­
tion of available income indicates the contribution made 
by this group of services to the incomes of different 
kinds of family. 
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16.32. The average size of benefits received at con­
stant consumer prices is intended to indicate how far 
these services are used to meet small needs or large 
needs. 

16.33. Standard benefits at constant consumer 
prices indicate the extent to which the scales of benefit 
of the different services succeed in keeping pace with 
the cost of living. 

Table 16,1. Soeial security and welfare services: items of data, classifications and social indicators 

Items of data 

(a) Social security provisions 

(b) 

(c) 

1. Number of individuals 
eligible 

2. Number of individuals 
in receipt of benefit 

Public assistance 
1. Number · of families 

and no-family house­
holds in receipt of 
assistance 

Other welfare services . 
l. Number of families or 

individuals in receipt 
of service 

2. Number of individuals 
in welfare institutions 

Characteristic classifications Other classifications 

A. Number eligible for and in receipt of benefit 

Type of provision Age, sex, latest industrial at-
tachment 

as above (add duration of as above 
receipt, size of benefit) 

Type of assistance, reason 
for assistance, duration of 
receipt, size of benefit 

Type of service, reason for 
service, duration of re­
ceipt, size of benefit, type 
of institutional arrange­
ment 

Type of welfare institution 

Geographical area, mban or 
rural area, size and type of 
family (.no-family house­
hold), age of head, na­
tional or ethnic origin 

as above (add individual; omit 
no-family household) 

For individuals: age, sex, na­
tional or ethnic origin 

For · institutions: institutional 
sector 

Social indicators 

Proportion of relevant group eli­
gible 

Proportion of eligible in receipt of 
benefit 

Proportion of relevant group in 
receipt of benefit 

Inmates in welfare institutions as 
a proportion of relevant group 

B. Revenues and expenditures connected with social security and welfare services 

(a) Revenues and expenditures 
arising in the provision of 
social security and welfare 
services 
1. Money values set out 

in the · accounting form 
outlined in the SNA 

2. Standard rates of bene­
fits 

Type of provision, assist­
ance or service 

as above 

For services: institutional sec­
tor, kind of economic trans­
action 

For benefits: geographical 
area; urban or rural area, 
size and type of family (no­
family hoU6ehold, indivi­
dual), age of head, national 
or ethnic origin, socio-eco­
nomic class of recipient 

as above 
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Benefits as a proportion of avail­
able income 

Average size of benefits received 
at constant consumer prices 

Standard benefits at constant con­
sumer prices 



XVII. LEARNING ACTIVITIES AND EDUCATIONAL SERVICES 

A. Introduction 

17 .1. This chapter begins with an attempt to de­
fine learning activities and discusses the problem of 
drawing a boundary around those that are to be in­
cluded for purposes of statistical reporting, full-time 
formal education being distinguished from various kinds 
of part-time and informal education. 

17 .2. The aspects of education considered in this 
chapter can be divided into three main groups: stocks 
and flows of students; inputs ( current and capital,, pri­
mary and intermediate) and outputs of educational 
seiyices; and the educational attainments of the popu­
lation as a whole. In considering inputs into and out­
puts from educational services it will be helpful · to 
refer to the treatment· of service activities in the SNA 
described in section A of chapter VI above. 

17.3. The remainder of the chapter deals with char­
acteristic classifications and with recommended series 
and social indicators. 

tional importance, about which relatively little is known. 
All such establishments, which provide full-time school­
ing, should be placed inside the educational boundary, 
however difficult it may be to do so. 

17. 7. Establishments of further education are even 
more differentiated and pose even greater practical prob­
lems. Again, there are the straightforward cases, like 
the great universities. But there is also a wide range of 
institutions which are not characterized by a common 
purpose or mode of operation: some are specialized 
in a set of narrow vocational disciplines and raise the 
question of educational content; others oper,ate in terms 
of very short courses~ which complicates the recording 
of inflows and outflows in annual accounts. Still, all es­
tablishments of further education, including this difficult 
fringe, belong inside the boundary. 

17 .8. A complement to formal education which 
should not be ignored is private tuition by qualified 
teachers. Not only is it a common remedy for bad per­
formance at school, it is also a widespread means of 

B Educational boundaries learning subjects which at school are either not taught 
• at all or cannot be fitted into the time-table of a par-

17 .4. The definition of learning activities raises the ticular curriculum. Two obvious examples are private 
same kind of problem as does the definition of produc- language lessons and private music lessons; indeed the 
tive activities in the economic accounts .. In the eco- latter are the foundation of many musical car~ers. 
noniic ~se it is helpful to think of a boundary, the Although recording private tuition, even approximately, 
production boundary, drawn round those activities may be impossible with the information available at 
which constitute production as measured in the eco- presen~ there is little doubt that its contribution to 
nomic accounts. In a similar way, it is helpful to think fo:~·mal education is quite suibstantial, especially at the 
of an educational boundary drawn round those acti- pnmary and secondary levels. 
vities which we consider should be recorded under the 17.9. Much further education of a professional 
heading of education. nature does not take place in establishments of formal 

17.5. The core of the concept of education is sys- ~ucation either. A professional association, say of en-
t7matic instruction leading to the acquisition of a spe- gineers or accountants, may provide a curriculum and 
c1fic bod,: of ,kn?wledge or a specific skill. This, pre- a system of regular examinations but little or none of 
surnably, 1s what 1s generally meant by formal education. the. necessary teaching; while preparing for such exami-
Forrnal education is usually linked with some kind of . nation~, the students wUI 111sually be earning their living 
formal qualification: a school-leaving certificate~ a di- and •will depend largely on spare-time reading, evening 
ploma in domestic science, a university degree. Whether classes and correspondence courses to gain the neces-
the individuals who follow the courses actually take the sary knowledge. This complex of ,activities is also 
final tests and obtain the appropriate qualifications is extr~ely hard to bring into any regular statistical 
irrelevant, however: anybody who follows a regular reporting system, yet in many countries it is the means 
course is receiving formal education and therefore has by which most members of some miportant professions 
a place inside the educational boundary. By contrast, the obtain their qualifications. 
acquisition of knowledge by irregular and sporadic 17.10. So far we have considered activities that 
means should be placed outside the boundary. · prima facie. He inside the educational boundary even if 

17.6. By far the greater part of formal education some of them'are very difficult to measure. Let us now 
takes place in educational establishments: schools tech- tum to undoubtedly educational activities that lie prima 
nical colleges, universities and so on. Schools ~re of facie outside the boundary. In the first place there is 
various kinds and some kinds are much better docu- the analogue of· hous,ehold and amateur activities in 
mented than others. In most countries, the great major- the economic case: the parent who teaches the children 
ity are maintained by the central government or by to read and write before they go to school and helps 
local authorities, and these are usually fairly well docu- them with their homework when they are at school. 
mented. In addition there is often a group of private 17.11. In the second place,, quite a lot is done in 
schools which are partly subsidized by the state and the. field of technical and professional education by in-
which accept some degree of state inspection; these are stitutions which are not normally associated with educa-
often eduoationally important and have an interest in tion ~t all. Apart from training on the job, which may 
providing information. ~eyond these there is likely to contnbute more than anything else to many people's 
be a group of unrecogruzed schools, of varying educa- knowledge of particular skills, cases can frequently be 
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found where. firms or government departments organize 
specialist courses either for their own members or for a 
wider public. Thus a gas company may set out at a 
particular time to teach its employees about the techni­
calities of converting equipment from town gas to 
natural gas; a government department may provide 
refresher courses in economics for administrative civil 
servants; a central statistical office may run seminars 
on national income statistics for the benefit alike of of­
ficial statisticians and of busmess economists; a firm of 
c~msultants may organize conferences on systems analy­
sis and operational research with the aim of widening 
t~e understandi~g of new techniques whose applica­
t10ns they are trymg to sell. 

17.12. We can conclude from this brief survey of 
the subject that defining educational activities is a com­
plicated matter which illustrates, sometimes in an ex­
treme form, the difficulties of defining productive ac­
tivity in general. In setting up a recording system, there 
~an be little doubt that a start should be made by draw­
mg the educational boundary fairly tight so as to in­
clude only institutions of formal education. At the same 
time,, it is desirable to keep in mind the less regular 
means by which knowledge can be acquired and try to 
work them gradually. into the system, at least at the 
theoretical level. Although the wish to cecord these less 
regular means at the present time may be little more 
!ban the e~pression of a pious hope, they are certainly 
~portant m some fields and may well become more 
important in the future, especially in view of the in­
creasing rate of obsolescence of technical knowledge 
~nd the consequent return to gener-alism in early educa­
tion. The standard classification prepared by UNESCO 
is described in section F below. 

C. Stocks and flows of students 

17.13. A framework for relating human stocks and 
flows was described and illustrated numerically in sec­
ton A of chapter Ill above and set out in a general sym­
bolic form in section B of chapter VII. The amount of 
detail presented depends on the classifications used, as 
set out in section F below. All that need be added here 
is that the student population should be set within the 
framework of the population as a whole so that consis­
tency is assured between the two bodies of statistics, 
demographic and educational. The main implications 
of this requirement are that we should record the pop­
ulation, from age O on,, who have not yet gone to school 
and also the population who, though they have passed 
thr~mgh the educational system, no · longer form part 
~~ ' . 

D. Inputs and outputs of educational services 

17.14. The information contained in this area of the 
subsystem is expressed partly in terms of money (main­
ly accounting data), partly in ter-ms of money at con­
stant prices (index-numbers formed by combining 
weights obtained from accounts with physical indicators 
mainly relating to inputs) and partly in terms of num­
ber or other physical unit, as in the case of teachers, 
buildings and equipment. 

E. The educational attainments of the population 

17 .15. In this part of the subsystem we turn away 
from the current operation of the educational system 
and examine the present outcome of its operation in 
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the past. We are thus concerned with such matters as 
literacy, length of schooling and educational qualifica­
tions embodied in the population as a whole an<L in 
particu:iar, that part of it which is no longer a student 
in the educational system. 

F. Characteristic classifications 

17 .16. It is convenient to start with a brief descrip­
tion of the standard classification (ISCED) set out in 
UNESCO (266). 

1. THE INTERNATIONAL STANDARD CLASSIFICATION OP 
EDUCATION 

17 .17. This classification is designed to enable com­
parable data to be assembled on various aspects of 
education such as those referred to in the preceding 
three sections. The boundary defining what is to be 
reckoned as "education" is set so as to include not 
only schools, univers,ities and the like but also a wide 
range of programmes of organized education and train­
ing provided in other institutions. Thus activities such 
as individual instruction in languages, music and the 
like, study by individuals on their own initiative and 
on-the-job training are not intended to be covered un­
less they form part of a systematized educational ac-
tivity. . 

17.18. ISCED is essentially a classification of edu­
cation by type of programme defined in terms of level 
and subject matter, the latter being divided, first, into 
broad areas and, second, into specific subjects. These 
criteria can be described as follows: 

(a) Educational level. The aim here is to trace pro­
gression through the educational system in terms of the 
elementary or advanced nature of the work. Thus we 
begin with work of the kind done at nursery schools 
and move on to the first level which corresponds broad­
ly to elementary education. This is followed by the sec­
ond level which corresponds broadly to secondary edu­
cation. The second level is divided into two stages: a 
lower stage and a higher stage. The third, and final 
level is again subdivided and distinguishes work not 
leading to an academic degree or the equivalent, work 
leading to a first degree and work leading to a post­
graduate degree. Provision is also made for education 
not definable by level. 

(b) Field of study. The secondary criterion of clas­
sification is concerned with some twenty-four broad 
areas of study and is largely described in terms of pro­
grammes. Thus in the first division of the third stage 
we find fine arts programmes, natural science pro­
grammes and so on. 

( c) Programmes. The tertiary criterion of classifica­
tion is concerned with a subdivision of the broad fields 
of study into specific subject programmes. Thus history, 
literature, languages etc. might be distinguished within 
the general heading of humanities; physics, chemistry, 
biology etc. might be distinguished within the general 
heading of natural science. 

17 .19. Since in some establishments it is possible to 
do work appropriate to more than one leve\, field or pro­
gr.amme, ISCED calls for a departmental division within 
establishments, a matter which may give rise to difficul­
ties. Thus the first criterion raises the question of estab­
lishments and the second and third the question of sub-
ject streams. · 



17.20. Let us look more closely at some of the 
problems and purposes of classifying establishments 
and subject streams and then go on to consider clas­
sifications not introduced into ISCED. 

2. EsTABLISHMENTS 

17.21. Since it was not the intention in designing 
ISCED that the ,type of education to be included in a 
category should depend on the type of institution pro­
viding it, a classification of educational establishments 
is not given in UNESCO (266). However, sufficient 
is said there to suggest that the range of establishments 
contemplated consists largely of those devoted primarily 
to education. Most of these are not difficult to identify, 
but in all countries there is likely to be a number of 
border-line cases; there may be doubt about the educa­
tional character of their activities or these activities may 
be insufficiently formalized to allow being recorded 
separately. 

17.22. One of the purposes of tr.acing the career 
of students into, thrdugh and out of the educational sys­
te~, although not necessarily the most important, is to 
determine the options open to a student at each stage 
of his career and to measure the proportions in which 
these options are taken up by any particular group of 
students. For instance, we might find that the options 
open to 16-year-old boys at the second stage of sec­
ondary school were: (a) to remain at school; (b) to 
enter an institution of further education; or ( c) to take 
a job. And we might discover from our demographic 
accounts that the proportions in which this particular 
group took up these options were, for one type of 
school 0.82, 0.01 and 0.17 respectively, while for an­
other type of school they were 0.57, 0.14 and 0.29. 
These proportions depend not only · on age, · sex and 
region but also. in a marked way, on the type of school 
attended. This emphasizes the value of using the classi­
fication according to field of study in addition to educa­
tional level: distinguishing those areas that provide vari­
ous kinds of vocational training from those that provide 
a _general education; ~nd y.rithin the latter category, those 
with _modest academic aims from those with high aca­
demic aims. These distinctions do not apply to nursery 
and primary schools, which offer m most countries a 
pretty uniform curriculum, but they do apply to sec­
ondary education. 

17 .23. In the case of institutions of further educa­
tion, it will be easy to classify those with clear-cut aims 
~nd operating at a uniform level, such as teacher train­
mg colleges, academies of music and art,, military 
schools, colleges of advanced technology and universi­
ties. ~ut it will not be easy to classify the numerous 
establtshments with multiple aims. This group is likely 
to be concerned with intermediate forms of technical 
<:d~~ation and may in many wa~s overlap with the ac­
tivities of other types of educational establishment. In 
England, for example, the so-called technical colleges 
(as opposed to colleges of advanced technology) may 
~ombine W?rk at three differe~t levels: (a) courses lead­
mg to a wide range of technical certificates and diplo­
mas; (b) courses leading to university entrance corre­
sponding to those held in the senior forms of se~ondary 
schools; and (c) courses Jeading to an "external" uni­
versity degree. The best way of dealing with such es­
tablishments is, wherever possible, to subdivide their 
activities ~y level of education and field of study. 
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3. AREAS AND SUBJECTS OF STUDY 

17 .24. Programme or' study and in many cases,, field 
of study, stand to educational establishments in much 
the same relationship as commodity groups stand to 
industries in the economic accounts. Just as commodity 
groups are defined as the principal products of indus­
tries, so can subject streams be defined as the princi­
pal products of educational establishments. There is not 
necessarily a one-to-one correspondence between subject 
and establishment, any more than in economics there 
is a one-to-one correspondence between commodities 
and industries; many industries have more than one 
principal product and many make' a number of subsi­
diary products which are characteristic of other in­
dustries. 

17.25. Similarly, some educational establishments go 
in for a single subject or complex of subjects: musical 
academies provide nothing but a musical training, pri­
mary schools provide nothing but primary education. 
From the secondary level up, many establishments of­
fer a number of specialized parallel areas and subjects 
o! study and could thus be said to have several prin­
cipal products. As people get older, specialization tends 
to become n:arrower and at this stage it is desirable to 
subdivide the fields of study into component subjects. 

_17.26. To sum up. At the present stage of the de­
vel<?pment of educationru statistics,, institutional cate­
g?nes. may constitute the most practical basis for clas­
sificat10n from a data-collecting point of view and, if 
carefully' defined, may also give some information on 
the quality of education. But it seems obvious that 
from a purely educational point of view a better clas­
sification is by field and subject of study as provided 
in ISCED. This classification also bas considerable 
practi~l advantages: it would offer ready pigeonholes 
for p17-vate tuition when this type of education becomes 
~tatistic~lly manageable; and, above all, it would make 
mtemational comparisons much more significant. 

4. GRADES 

17.27. Many school systems make use of a sequence 
of uniform grades: a pupil usually enters the school sys­
tem in the first grade and works his way up, receiving 
at each stage some kind of evaluation, success in which 
is the passport to a higher grade. In recording progress 
through educational systems that do not have a sequence 
of grades, the activity "at school" is likely to be set 
out in terms of .an arrangement whereby ages. but not 
grades, are recorded, age providing the most convenient 
link between the various subsystems contained in a gen­
eral system of demographic accounts. But if we were 
exclusively interested in the flows of people within the 
educational subsystem, the activity "at school" could 
equallr well be subdivided by grades. Actually, even if 
all children were to start school at the same age, it 
would not be long before differential performance led 
to a considerable spread of ages in the middle and 
higher grades. But this would not matter. When it 
comes to modelling the educational system, similar 
models, based on transition proportions, can be applied 
to a grade classification as to an age classification, as 
can cbe seen by comparing the analysis of the educa­
ti?nal system of Norway given in Thonstad (215) 
with the other educational models exemplified in part 
Three below. 

17.28. Of course, it would be possible to record 
grades as well as ages, grades representing a sub-clas-



sification of levels of education or subject streams, and 
it would be very usefU!l to introduce both classifications 
for countries where entries into and exits from a par­
ticular grade are significant for future educational devel­
opment. Where grades have little or no importance, that 
is in a very small number of developed coootries, it 
may be better not to introduce grade and, instead,, to 
make a distinction at the appropriate ages between 
the pupils engaged in advanced work and those not so 
engaged, that is a distinction by level of education. 

17.29. Whether one is dealing with ages or grades, 
it is necessary to consider bow far it is desirable to 
record separately each individual age or grade and bow 
far it is permissible to group them. There are two aspects 
to this question: how for are we interested in indi­
vidual ages or grades; and how far is the stability of 
the transition proportions likely to be affected by group­
ing. As regards the fi.rs,t aspect, it seems clear that al­
though our Interest increases with age or grade, there 
is still a great interest in the earlier stages of com­
pulsory schooling in developing countries. As regards 
the second aspect, the answer must depend on the sta­
bility of the birth rate. the entry age and, to a lesser 
extent, on the stability of the rates of inward and out­
ward migration. In a stable or exponentially growing 
population the weights to be applied to age-specific or 
grade-specific triansition proportions would be constant, 
and therefore grouped transition proportions would be 
no less stable than those for individual ages or grades. 
If, however, there are marked fluctuations in the birth 
or migration rates from year to year, grouped propor­
tions will tend .to be less stable than age or grade­
specific ones. It is suggested tha,t, where possible, in­
dividual ages and grades be recorded and treated sepa­
rately. 

5. TESTS AND QUALIFICATIONS 

17.30. Apart from a knowledge of subjects studied 
and progress made0 it is also necessary to know some­
thing about tests taken and qualifications obtained, 
particularly at the fater stages of the educational proc­
ess. It is desirable to record at least the facts of a 
final test passed at the end of an educational level 
and cycle, whether this be a leaving certificate from a 
secondary school or a post-gradu:ate degree from a 
university. · . 

17.31. Of course it is poss,ible to have a system in 
which people are allowed to leave school without talc­
ing any final tests. In such cases, grades completed 
might stand for qualifications. In a country with a fixed 
school-leaving age, say of 15, but with no compulsory 
leaving test, it would at least be possible, if there were 
a sequence of uniform grades in the lower range of 
secondary sohooL, to record that so many 15-year-olds 
left while in the eleventh grade, say, so many while in 
the tenth and so many while still in the ninth. 

17.32. Alternatively, we may have no information 
at all about qualifications. This, again, is a situation 
in which recording grades might be useful. For example, 

. if, in order to enter a cycle it is necessary to have 
passed a certain number of examinations, the recording 
of enrolment in the first grade of the cycle would en­
able us to see, in the absence of explicit inf orm,ation 
about qualifications, how many people had at least a 
minimum number of passes. 
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6. FuLL-TIME AND PART-TIME EDUCATION 

17.33. Schools usually work on a full-time basis, 
though in some nursery schools the working day may 
be of no more than two or three hours' duration and 
in developing countries many schools work on a shift 
system. In many establishments of higher education 
and in technical education at the second level, on the 
other hand, in addition to full-time students there are 
a variety of part-time students who work only in the 
evenings or on one day a week and so on. It is desirable 
to separate these different categories and essential to 
do so if the demographic and economic accounts of 
education are to be integrated. 

7. CURRICULA, TEACHING METHODS, SIZE OF CLASSES 

17.34. Information on these topics is mainly of 
interest from a pedagogical point of view, when dis­
cussing how to adapt an educational system to handle 
a fast-increasing flow of pupils, how to adapt the con­
tent of education to the cultural and economic needs 
of the country or how to educate existing numbers 
more efficiently. It is not very relevant to the problem 
of how to integrate educational statistics into a general . 
demographic system, and will not be discussed in this 
report. 

' . 
8. ADMINISTRATIVE CATEGORIES 

17.35. The classifications envisaged so far relate 
to the type of education provided and cut right across 
administrative categories. From a purely educational 
point of view it seems the best to adopt. But part of the 
purpose of studying transition proportions is to estimate 
the future inputs and costs associated with the changing 
pattern of . education. While these economic and fi­
nancial factors are probably more effectively studied 
in terms of an educational classification, they must 
also be related to an administrative classification since 
the sources of finance, if not the quantity and com­
position of the inputs themselves, may vary widely. 

17.36. Any system of statistical compilation should 
be capable of serving many purposes but is unlikely 
to be equally suitable for all of them. In the present 
case there seems little doubt that the principal classi­
fication adopted should be on educational lines, as in 
ISCED, and that a transforming matrix, or classifi­
cation converter, should be used to turn educational 
into administrative categories. Such a converter is 
simply a coefficient matrix with column-sums equal 
to unity, • in which the rows relate to administrative 
categories and the columns relate to educational cate­
gories. If a vector whose elements are classified edu­
cationally is premultiplied by such a matrix, there 
results a vector whose elements are classified admin­
istratively. 

G. Recommended series 

· 17 .3 7. The items of data, classifications and social 
indicators suggested in respect of learning activities 
and educational services are set out in table 17 .1 be­
low. 

17 .-3 8. As can be seen, table 17 .1 is divided into 
three panels relating respectively to: pupils and stu­
dents, educational inputs and outputs; and the edu­
cational attainments of the population. 



Table 17.1. Learning activities and edncatiOBal services: items of data, classifications and social indicators 

Items of data 

(a) The educationally active 
1. The number of pupils 

and students enrolled 
. in different branches of 
the educational system 

2. Entrants into educa­
tional activities and 
continuers in the same 
activity 

3. Leavers from educa­
tional activities 

(a) Inputs and outputs of edu­
cational activities 
1. Money values set out 

in -the accounting form 
outlined in the SNA 

2. Inputs, primary (in­
cluding teachers) and 
intermediate, expressed 
in physical terms 

3. Input prices 
4. Differential life-time 

earnings 

(b) Teachers 
1. Number of teachers 

engaged 

2. Gains to teaching stock 
3. Losses to teaching 

stock 

(c) Buildings and equipment 
1. Capacity of educational 

buildings and major 
facilities and equipment 

2. Net additions to capac­
ity 

(a) Educational attainments 
1. Number of illiterates 

2. Numbers who left the 
educational system at 
different ages 

3. Numbers who com­
pleted different periods 
of education 

Characteristic classlfias:'.ons Other classifications 

A. Pupils and stu<knts 

Level of education, year 
(grade) of education, 
area of study, major sub­
ject of study at third 
level, educational qualifi­
cations obtained, part­
time or full-time attend­
ance 

as above 

as above 

Age, sex, geographical area, 
urban or rural area, na­
tional or ethnic origin, 
socio-economic class 

as above 

as above (add industry, 
occupation) 

B. Educational inputs and outputs 

Social i1<dicator.r 

Enrolment ratios 
Expectation at birth of years to be 

spent in the educational system 
Ratio of average time in the school 

system to minimum period of com­
pulsory school attendance 

Ratio of elementary to total enrol­
ments 

Expectations of reaching various 
stages of the educational system 
from various initial states 

Average age on leaving the educa­
tional system 

as above ( omit year 
(grade) of education and 
educational. qualifications 
obtained) 

For establishments: institu- Ratio of educational expenditure to 

as above 

as above 
as above 

as above (add educational 
qualifications of teacher) 

as above 
as above 

tional sector, geographical the GNP 
area, urban or rural area 

as above 

as above 
For individuals: sex 

For teachers: age, sex, na­
tional or ethnic origin 

For establishments: as above 
· as above 

as above 

Index-numbers of inputs into the edu­
caitional system as a whole and 'into 
its various branches; and of the 
corresponding input prices 

Student-teacher ratios in different 
parts of the educational system 

Index-numbers of outputs of the edu­
cational system as a whote and its 
various branches and of the cor­
responding output prices 

as above (omit edUJC8.tional For establishments: as above 
qualification of teacher) 

as above For establishments: as above 

C. Educational attainments of the population 

Age, sex, national or ethnic Literacy rate for the population aged 
origin 10 and over 

as above 

as above 

Average age on leaving the educa­
tional system 

Average number of years of educa­
tion completed 

4. Numbers who left the Higheet level of education, as above Academic level ireached at end of 
education educational system with qualification on leaving 

different qualifications full-4ime education 
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17.39. The items of data in the first panel of this 
table relate to the numbers in different parts of the 
educational system at successive dates, to movements 
between dates and to qualifications obtained during the 
school year. 

17 .40. The items of data in the second panel relate 
to accounting information, the expected return to dif­
ferent forms of education and various series, expressed 

· in physical . units, in respect of teachers, buildings,. 
equipment and other inputs. 

17.41. The items of data in the third panel relate 
to the literacy, length of schooling and educational 
attainments of the population. 

1. INDICATORS CONNECTED WITH PUPILS AND 
STUDENTS 

17.42. Enrolment ratios measure the proportion 
of the population in the relevant age-group enrolled 
in some branch of the educational system: There are 
difficulties in defining the relevant age-group, partly 
because a country may contain several school systems 
at any level with somewhat different starting ages and 
age ranges; and partly because, even if this is not the 
case, the age ranges of, say, primary and secondary 
education may overlap. However, these difficulties are 
not insuperable and UNESCO has presented . (265, 
1970 edition, table 2.5) a series of calculations from 
1950 to the late 1960s in respect of school enrolment 
ratios for the first and second levels of education in 
192 countries and territories. According to Stone (202) 
the proportion of the population of school age enrolled 
at primary and secondary levels in the mid-1960s is 
closely associated with the dollar value of the GNP 
per head and the proportion of the population living 
in urban areas. On the evidence of observations for 

very generally, it also provides more advanced instruc­
tion on_ a substantial scale. It woU!ld seem convenient 
to define elementary education, in the UNESCO ter­
minology, as pre-primary and primary enrolments and 
to inciude in all education secondary and tertiary enrol­
ments as well. According to Stone '(202), the ratio 
defined in this way is closely associated with the 
ratio of the illiteracy rate in the population aged 15 
and over to the dollar value of the GNP per bead. 
On the evjdence of observations for 114 countries. 
for which· atl these data are available, 63 per cent of 
the variance in the proportion of elementary enrolments 
in total enrolments can be accounted for by this ratio. 

17.46. The ratio of pupil-years spent per successful 
completion to tihe minimum number required indicates 
the extent to which the ideal perfotmance of the system 
is reduced as a consequence of drop-outs and repeaters. 
This indicator is the input-output ratio referred to in 
UNESCO (267, p. 40). 

17.47. The ,average age on leaving the educational 
system is intended as an indicator to measure 
the age up to which individuals are engaged in full-time 
education. It is not intended to cover individuals who 
after a time away from the system return to it to 
attend a special course, obtain a diploma, etc. 

17 .48. The expectation at birth and at specified 
other states of reaching higher stages in the educational 
system such as the second stage of the second level, 
the third level or a university is a range of indicators 
whose usefulness is illustrated in Stone (201) where 
it is shown how greatly the initial expectation of enrol­
ment in, say. a university is influenced by success or 
failure at school. An ,analysis taking into account other 
influences, such as socio-economic status, is provided 
in Tuck (220). 

104 countries for which all these data are available, 2. INDICATORS CONNECTED WITH INPUTS AND OUTPUTS 
two thirds of the variance in the school enrolment 

· b · bJ 17.49. Index-numbers of inputs into the educational 
ratio can e accounted for by these two varia es. system as a whole and jnto its various branches pro-

17 .43. The number of years expected at birth to vide the input measures of output (and associated unit 
be spent in the educational system in the first 6 years costs) . as they frequently appear in the national 
of life provides another measure of educational penetra- accounts. . 
tion. This indicator can be constructed from the inverse 17 .50. Index-numbers of output, based on enrol-
derived from a matrix of transition proportions and is ments and incremental expected returns, and the cor-
illustrated in Stone (199). There it appears that with responding prices: if information is available about the 
fJ = 20 this expectation, in the conditions of England expected life-time earnings associated with different 
and Wales in 1964-1965, is for 11.5 years to be spent, educational qualifications as in Morris and Zider-
on average, in full-time form:al education by both boys man (140), it is possible to build up index-numbers 
and girls. On average. in each case, about 4.5 years of output by weighting the numbers of students at dif-
are spent before joining the educational systeni and ferent levels and stages by the incremental returns 
about 3.5 years are spent in other activities after associated with that level or stage. In doing this, allow-
leaving it. The additional half year is accounted for by ance must be made for the length of the stage and 
mortality in the first 20 years of life. There would be the proportion of students likely not to complete it. 
no difficulty in 'reworking the calculations so that they This type of measure concentrates exclusively on the 
related only to survivors. These simple measures ex- economic aspect of educational output,, involves assump-
pressed in time COllid also be expressed in time weighted tions (such as that differential earnings are suibstantially 
by costs, obtained from the economic accounts of educa- attributable to differentiai education) and depends on 
tion, incurred in different parts of the educational the choice of a social rate of discount. 
system. 17.51. Student-teacher ratios in different parts of 

17 .44. The ratio · of the average time spent in the the educational system provide simple indicators of 
school system to the period of compulsory school one aspect of educational quality. Given in.formation on 
attendance as an indicator would show the importance the qualifications of teachers, an attempt could be made 
of · voluntary attendance in relation to the prevailing to express the number of ,teachers in terms of fully-
minimum standard. · qualified equivalents. 

17.45. The ratio of elementary to total enrolments 17.52. The proportion of teachers with minimum 
is designed to indicate how far an educational system qualifications is intended to indicate the extent to· which 
concentrates on elementary instruction needed to reduce it has proved possible to recruit teachers with at least 
illiteracy and how far, while providing such instruction the minimum qualifications expected. 
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17.53. The expenditure on education in relation 
to the national budget provides an indicator of the 
extent to which the olaims of education are recognized 
financially by the state in relation to other claims on 
state revenue. 

17.54. The expenditure on education in relation 
to the GNP provides an indicator of the importance 
of education as a user of resources. Transfers con­
nected with education, such as grants to students, 
should be excluded from expenditure. 

3. INDICATORS CONNECTED WITH· THE EDUCATIONAL 
. ATTAINMENTS OF THE POPULATION 

17.55. The literacy rate, or its more frequently used 
· complement the illiteracy rate, indicates tlie extent to 
which the population has acquired an important, if 
modest, educational qualification. In UNESCO ( 265, 
.1965 and 1970 editions) illiteracy rates are given for 
, populations aged 15 and over as indicated in the latest 
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census or survey; and also illiteracy rates classified by 
age and sex. According to Stone (202) the illiteracy 
rate in the population aged 15 and over varies in 
proportion to the population growth divided by the 
dollar value of the GNP. On the evidence of observa­
tions for 114 countries, for which all these data are 
available, 80 per cent of the variance in illiteracy rates 
can be accounted for by this ratio. 

17.56. The age at which education terminates and 
the average number of years spent in the educational 
system have already been referred to in connexion with 
pupils and students. The aim here is to present similar 
mformation in respect of the population which has 
left the educational system and not just for the. latest 
vintage of leavers. 

17.57. Measures of the academic .level reached by 
different vintages in the population indicate the extent 
to which intermediate and higher education has ex­
panded in recent ,times. 



XVIII. EARNING ACTIVITIES, EMPLOYMENT SERVICES AND 
THE INACTIVE 

A. Introduction 

18.1. This chapter begins with an attempt to define 
earning activities by means of a discussion , of the pro­
duction bOUiildary and alternative measures of the 
economically active population. . 

18.2. The many topics considered are grouped under 
four · main headings: employment and unemployment; 
conditions of , work; employment services; and the 
inactive. 

18.3. The remainder of the chapter deals with 
characteristic olassifications and with recommended 
series and social indicators. 

B. The production boundary 

18.4. The earning activities to be recorded can be 
defined with the help of the concept of the production 
boundary, which ihas already been mentioned in con­
nexion with the educational boundary. The core of the 
concept of production is the output of goods and ser­
vices for the market. The greater part of these goods 
and services is produced in clearly distinguishable work­
places, or establishments: farms, mines., factories, shops 
and so on. It has to be recognized, however, that not 
the whole of the output of every establishment is in­
tended for the market. In many farms, for instance, a 
certain part of the output is not sold but is used to 
feed the farmer and his family; since this unmarketed 
output is oroduced in a market-oriented establishment,, 
or at least in an establishment of a kind which is 
typically market-oriented, it is usual to include it in the 
measurement of production. Again, letting living accom­
modation is one of the services which are considered to 
be part of production, its valuation being based on the 
measurement of rent; in the case of owner-occupied 
dwellings, where the landford (the producer) and the 
tenant ( the consumer) are one and the same person, 
it is usual to impute a rentable value to the dwellings, 
so that the services they provide should not be ex­
cluded from the measurement of production. 

18.5. · Where production takes place in an institution 

beyond the scope of economic science. This is not to 
say that information on hou~ehold and amateur activities 
would not be interesting: for social analysis it clearly 
would be, as is argued in Nordhaus and Tobin (150); 
but only that it does not have a high priority in con­
nexion with the economic issues for the analysis of 
which the national accounts have so far been mainly 
intended. 

18.7. An intermediate situation arises where the 
activities of government departments and private non­
profit-making institutions are concerned. These activi­
ties, although not market-oriented, are well-documented 
and clearly circumscribed. The services they provide fall 
easily into classifiable categories, such as education, 
medical care, road maintenance, defence, each with its 
own cost structure and financing mechanism. In other 
words0 they can, up to a point, be measured. in economic 
terms and so it is meaningful to include them inside 
the production boundary. 

18.8. If these criteria are accepted, productive 
activity can be defined as: any activity which is directed 
to the production of goods or services which is measur­
able in economic terms and in which, generally speak­
ing, people are gainfully employed. And this definition 
leads naturally to a definition of earning activity as: 
any form of gainful employment in productive activity. 
There is widespread agreement among economists about 
these definitions, particularly in those countries which 
make use of the ideas underlying the United Nations 
System of National Accounts (SNA) in integrating their 
economic statistics. The U~R and most other socialist 
countries make use of the ideas underlying the Material 
Products System (MPS), which excludes many services 
from the concept of production, with the consequence 
that people can be gainrfuUy employed outside the 
sphere of production. However, thanks to the work on 
links between the two systems. it is now possible to 
translate anything said in the language of. one into 
the language of the other. For present purposes it is 
convenient to use the conoept of production as it appears 
in the SNA. . 

or in circumstances Whifhthare noht ma
1
drket-oberiented, dthde c. The economically active population 

prima facie assumption 1s at it s ou not recor e 
in the economic accounts. For instance. in the case of 18.9. Following the argument of the preceding 
households all that is normaHy recorded as production section it can be said that anybody gainfully employed, 
are the goods and services sold to them, without any or seeking gainful employment, is a member of the 
imputation for further processing by the household labour force or economically active population. When 
members themselves. Households, it is said, lie outside it comes to measurement, alternative methods of col-
the production boundary. ' lecting data give rise to two somewhat different concepts 

18.6. Although this treatment gives rise to such which need to be distinguished. The first, usually termed 
well-known paradoxes as that total output is reduced the "labour force", includes all those who have been in 
if a man marries his cook and she continues to cook employment for some part of a recent interval of time, 
for him, it is easy to see that from a practical point say the last fortnight; the second, usually termed the 
of view some such convention is essential; partly because "gainfully occupied". includes all those who have bad 
household and amateur activities are hardly documented some earnings during, say, the past year. In general, 
at all, so that in making imputations there would be very these two concepts will give rise to different measures 
few data to go on, and partly because they merge of the economically active population. This leaves the 
imperceptibly into the process of living, which goes far following groups in society outside the economically 
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active population: (a) students (who are educationally 
active) ; ( b) women occupied solely in domestic duties; 
(c) retired persons; (d) persons living entirely on their 
own means excepting subsistence agriculture, hunting 
and fishing; and ( e) persons dependent wholly on 
others. 

D. Employment and unemployment 

· 18.10. Let us begin this section by defining 
ployment. 

em-

1. DEFINITION OF EMPLOYMENT 

18.11. Following a resolution of the Eighth Inter­
national Colllference of Labour Statisticians in Geneva, 
1954, employment is defined as follows by the Inter­
national Labour Office ( 112, vol. II): 

(i) Persons in employment consist of all persons 
above a specified age in the following cate­
gories: 

(ii) 

(iii) 

(iv) 

(a) at work: persons who perform some work 
for pay or profit during a specified brief 
period. either one week or one day; 

(b) with a job but not at work: persons who, 
having already worked in their present job, 
were temporarily absent during the speci­
fied period because of illness or injury, 
industrial dispute, vacation or other leave 
of absence, absence without leave, or tem­
porary disorganization of work due to such 
reasons as bad weather or mechanical 
breakdown. 

Employers and workers on own· account should 
be included among the employed and may be 
classified as "at work" or "not at work" on the 
same basis as other employed persons. 
Unpaid family workers currently assisting in 
the. operation of a business or farm are con-
sidered as employed if they worked for at least 
one~third of '1lhe normal working time during 
the specified period. 
The following categories of persons are not 
considered as employed: 
(a) workers who during the specified period 

were on temporary · or indefinite lay-off 
without pay; 

( b) persons without jobs or businesses or farms 
who had arranged to start a new job or 
business or farm at a date subsequent to 
the period of reference; 

( c) unpaid members of the family who worked 
for less than one-third of the normal work­
ing time during the specified period in a 
family busiiness or farm. 

2. FULL-TIME, PART-TIMF, AND SPARE-TIME 
EMPLOYMENT 

18,12. In trying to classify the labour force by 
economic activity we run mto precisely the same kind 
of problems as we met when trying to classify students 
by educational activity. 

18.13. As with students~ 'lhe simple oase is that 
in which an individual works full-time in a single estab­
lishment. Making all allowances for the existence of 
multiple jobs and of part-time and spare-time . work, 
this case is of overwhelming importance and justifies 

the idea of regarding a particul1ar worlq>lace as the 
primary centre of activity of mos,t members of the 
labow.- force just as, in the preceding chapter, we 
regarded a particu~ar educational establishment as the 
primary centre of activity of all full-time pupils and 
students. 

18.14. The existence of multiple jobs poses .the 
problem of assigning the multiple-job holder to his 
principa,1 activity. This can be attempted by reference 
to his main, continuing centre of activity. Thus the 
university lecturer in engineering who regularly does a 
certain amount of consulting work for an engineedng 
firm should be assigned to the educational industry; 
the stockbroker who owns, and in part runs, a farm 
should be assigned to the finance industry. In some 
cases the holding of several jobs is more a matter of 
words than of reality. The university teacher who is 
seconded to a government department for a number of 
years but who is able to resume his university appoint­
ment at the end of his period of secondment is not a 
multiple-job holder; in principle at any rate he passes 
from one job to another and back again. · 
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18.15. Part-time workers are those who do some 
paid work but are primarily attached either to a learning 
activity or to the residual group of the economically 
and educationally inactive. In most cases it should not 
be difficult to decide which is their principal activity: 
students who work their way through college are pri:. 
marily students and secondarily workers; workers who 
spend a day a week attending courses at a technical 
college are primarily workers and secondarily students. 
An example of a part-time worker from the educa­
tionally and economically inactive group is the wife 
of a graduate student who spends three mornings a week 
as an assistant on a research project. 

18.16. Spare-time workers are those who have less 
regular and definite commitments than those considered 
in the last paragraph. Generally speaking, they will have 
a specific task assigned to them and will be paid for 
what they complete. An example is the housewife who 
undertakes to sew or knit at home for a fashion shop 
on a piece-work basis. Another example is the em­
ployee who does odd jobs in his spare time. 

18.17. Many forms of seasonal and occasional 
work further complicate the picture. Hop pickers. tem­
porary postmen and shop assistants at Christmas time, 
waiters who work in a focality during its season but for 
the rest of the year are differently occupied or are un­
occupied, students who take a job during the summer 
vacation are all ex,amples of the many mixtures of 
activities that can be found in the real world. · 

,18.18. As in the case of educational activities, the 
best course is to begin with the simple cases and then 
try to elaborate the picture as far as it seems important 
t,o do so. Apart from the decision to ignore certain issues 
as uninteresting or unmeasurable, the choice of the 
period of account and its starting date will automatically 
rule out certain complications. For instance there are 
no hop pickers or temporary Ohristmas ~orke~ on 
1 January. 

3. DEFINITION OF UNEMPLOYMENT 

18.19. In the International Labour Office (112, 
vol. II) unemployment is defined as follows: 

(i) Persons in unemployment consist of all persons 
above a specified age who, on the specified day 
or for a specified week., were in the following 
categories: · 



(a) workers available for employment whose 
contract of employment · had been termi­
nated or temporarily suspended and who 
were without a job and seeking work for 
pay or profit; 

· (b) persons who were available for work 
( except for minor i11ness) during the speci­
fied period and were seeking work for pay 
or profit, who were never previously em­
ployed or whose most recent status was 
other than thrat of employees (i.e. former 
employers, etc.), or who had been in retire­
ment; 

(c) persons without a job and currently avail­
able for work who had made arrangements 
to start a new job at a date subsequent to 
the specified period; 

(d) persons on temporary or indefinite lay-off 
without pay. 

(ii) The following categories of persons are not 
considered to be unemployed: 
(a) persons intending to establish their own 

business or farm, but who had not yet 
arranged to do so, who were not seeking 
work for pay or profit; 

( b) former unpaid family workers not at work 
and not seeking work for pay or profit. 

18.20. Experience shows that this is an area in 
which it is not easy to obtain comparable data, partly 
because countries depart from one or more of the above 
criteria and partly because the results are sensitive to 
the sources· and methods used. In developing countries, 
in particular;, it is difficult to obtain data on the em­
ployment status of the population which adequately 
represent the situation. Finally, there is the question of 
underemployment, that. is to say employment. on work 
which does not make full use of the worker's skill and 
training. Recommendations concerning concepts, defini­
tions and methods of measurement relating to this issue 
are given by th,e International Labour Office (110). 

4. EMPLOYMENT AND UNEMPLOYMENT IN THE 
ACTIVE SEQUENCE 

18.21. In recording 1lhe population of working age, 
classified, say, by industry in the aotive sequence, we 
have the choice of using either the concept of the 
economically active population,, classifying the unem­
ployed who have already been employed by the industry 
m which they last held a job, or the concept of the 
employed population, treating the unemployed as a 
separate category. The first treatment, which requires 
a separate category for the unemployed, such as un­
employed school foavers, who have never been em­
ployed, is in some ways the simpler of. the two; but 
the second treatment will be adwmtageous if it is 
desired to classify the unemployed by some criterion 
other than industry, say by duration of unemployment. 

provided in Denison (51) and other papers published 
at the same time. A number of calculations, mainly 
relating to Britain, are given in Armstrong (10). 

6. LABOUR MOBILITY 

18.23. Apart from regional mobility, which affects 
all groups in the community and was touched on in 
chapter X above, there are two other forms of mobility 
which are important in the case of labour: mobility 
between occupational and status groups and mobility 
between industries. Since one of the dimensions of social 
class is usually measured by the first of these criteria, 
occupational mobility was discussed in section G of 
chapter. XII above in connexion with intragenerational 
social mobility. This leaves industrial mobility to be 
dealt with here. 

18.24. An ana:lysis of the movement between in­
dustries requires information on gross inter-industry 
flows. such as is provided for Britain by the United 
Kingdom Department of Employment (229~ April . 
1970). This source provides data on the gross flows 
between the twenty-four orders of the Standard In­
dustrial Classification, set out by the United Kingdom 
Central Statistical Office ( 222), in respect -of males 
and females separately for the year beginning in mid-
1967. The estimates are obtained from a one per cent 
sample of national insurance cards. 

18.25. A standard table of ,tihe form of table 7.1 
above can be formed by supplementing this information 
with estimates of: (a) -the opening and . closing stock 
vectors; (b) the leading diagonal of the survival 
matrix, that is to say the numbers of individuals who, 
at each date,, were employed in the same industry; and 
( c) the new entrants in.to and final leavers from each 
of the industry groups. Such a table would enable a 
simple indicator of industrial mobility, the sum of the 
off-diagonal elements in the survival matrix divided by 
the sum of all the elements in the survival matrix, to be 
calculated; and it would provide a basis for estimating 
the industrial distribution of labour to which a con­
tinuance of present patterns of movement would tend. 

18.26. A somewhat different aspect of labour 
mobility is mobility within organizations arising from 
recruitment, promotion· and retirement rules and from 
wastage rates. This problem has been studied in con­
siderable detail in Bartholomew (16) in respect of 
business and governmental organizations and in 
White (279) in respect of church hierarohies. In 
Stone (204) it is shown that the models used are 
examples of the forward and backward models of 
chapter VII above. 

E. Conditions of work 

18.27. Let us tum now to various aspects of the 
conditions of work. 

1. HOURS OF WORK 

5. EMPLOYMENT IN RELATION TO OUTPUT 18.28. So far, the labour force has been discussed 
AND PRODUCTMTY largely in .terms of numbers with only passing reference, 

as in the cases of part.Jtime employment and of the 
18.22. This important subject will not be dealt with overlap between learning and earning activities, to the 

in this report since it was treated at some length in the time actually spent at work. Information on hours 
SNA (255, chapter IV and its mathematical annex). worked is needed for many purposes and several dif-
The discussion there was in terms of the relationship ferent concepts have to be distinguished. First., normal 
of output to all inputs and not just to labour input., a hours of work comprise an hours worked during the 
concept usually referred to as total factor productivity. normal peri~ of work, time spent at the place of work 
Recent contributions to the debate on this subject are waiting or standing by, as well as time corresponding 

102 



to short rest periods at the workplace, including tea 
and coffee breaks. Second, hours actually worked com­
prise normal hours of work plus overtime whether 
spent in working or resting as above. And, finally, 
hours paid for, which include, in addition to hours 
actua!ly worked, hours paid for but not worked, such 
as paid annual vacation, paid public holidays. paid sick 
leave and other paid leave. 

18.29. These distinctions are important and at the 
present time many of the factors that influence them 
are undergoing rapid ohange. Thus, there is a general 
tendency for normal hours of work to fall and, while 
part of the increase in non-working time may be 
swallowed up in a longer journey to work, the change 
contributes either to an increase in leisure time or to 
a larger part of the working day being paid for at 
overtime rates, since hours actually worked tend to fall 
more slowly than normal hours. Again, in many coun­
tries. the numbers receiving paid holidays are increasing 
and so is the length of the holiday period all of which 
increases the hours paid for but not worked. 

18.30. A factor which influences hours actually 
worked but which is not allowed for in the above 
definition is time lost in trade disputes. Reference will 
be made to this in paragraph 18 .46 below. 

Z. INDUSTRIAL ACCIDENTS, INJURIES AND DISABILITY 

18.31. Compared with sickness, industrial injury 
makes only a small contribution to days of certified 
incapacity; in Britain, the figure was under ten per oent 
of the total in 1970-71 according to the United Kingdom 
Central Statistical Office (226, No. 3, table 25). 
However. the extent of industrial accidents and injuries 
varies widely over countries, industries and time periods 
as also do the legislative provisions for the regulation 
of industrial processes and the installation of · safety 
devices. In Britain, for instance, the number of persons 
killed in industrial accidents in 1968 was, according to 
the United Kingdom Department of Employment (231, 
table 200), less than one-fifth of the number killed in 
1912 despite a substantial rise in the population between 
the two dates. 

18.32. Certain aspects of industrial disability are 
more relevant to the health sequence than to the present 
one. It would appear that some industrial occupations 
are associated with the contraction of certain types of 
disease although the presence of these diseases may not 
be detected until long after the relevant industrial 
occupation has been left. This is an instance of the 
usefu~ness of being able to connect conditions relevant 
to health at different stages of life. 

3. PHYSICAL AND PSYCHOLOGICAL CONDITIONS 

18.33. While some employers endeavour to maintain 
good physical conditions in their workplaces. others 
do not, and so many governments lay down standards 
with respect to such matters as working space, lighting 
and hygienic arrangements and endeavour to enforce 
these standards by means of inspection. 

18.34. There can be no doubt that good working 
conditions in the material sense are desirable, but it 
is almost certainly true, as Brown (37, p; 192) reminds 
us, that they have little or no direct relationship to good 
morale. Accordingly, if we are interested in questions 
of industrial morrue. it is to human relationships within 
the workplace that we should turn first rather than to 
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the physical conditions mentioned above or even to the 
level of wages, benefits and welfare provisions discussed 
below. If we are looking for extemail factors which tend 
to promote or retard good human relationships, we 
might consider at ,an earily stage _the size of the estab­
lishment and the fluidity of the staff. It must be relatively 
difficult to maintain morale in a large organization 
staffed by a mainly transient workforce. 

4. PROFIT-SHARING, CO-PARTNERSIDP, PARTICIPATION 
IN MANAGEMENT 

18.35. Schemes with some such titles as the above 
have been adopted by certain individual firms for many 
y~ars. Although the motives for introducing. them may 
differ, they serve, generally speaking to recognize and 
emphasize the common interests or' management 'and 
1!1'bour. It might be usefu~, in studying industrial rela­
tions, to have more information about their prevalence 
and the means of comparing the- results obtained by 
organizations which adopt them and those which do not. 

5. WAGE RATES AND EARNINGS 

18.36. In any discussion of wages and salaries if 
is desirable to distinguish between minimum rates, 
average rates and average earnings. 

· (a) Minimum rates 

18.37. These rates are usua,Uy based on those 
quoted in national collective agreements or laid down 
by bodies, such as wages boards or councils, concerned 
with implementing minimum wage legisfation. These 
sources usually specify minimum rates for different 
groups of workers: men and women, adults and juve­
niles,, skitfod and unskilled. The mtes are either hourly 
rates or weekly rates for a specified norma,l number 
of hours per week. By suitable weighting, minimum 
rates for individual industries and, in principle, for 
industry as a whole can be calculated from this kind 
of information. 

(b) Average rates 

18.38. For a great variety of reasons individual 
workers or groups of workers may be paid at more 
than the national Ininimum rate. For instance, an in­
dividual may have some special skill and so be paid 
at a higher rate than th,e minimum for skilled workers; 
or, again, he may be employed by a firm which 
habitually pays in excess of minimum rates. Thus the 
average ro.te for a normal week's work will typically 
exceed the corresponding minimum rate. · 

( c) Average earnings 

18.39. For a variety of reasons, an individual's/ 
actual earnings may exceed the average rate for a 
norma~ week's work. For instance~ it is usual for actual 
hours to exceed normal hours and so there are ad­
ditional hours to be paid for, generally at a much 
higher overtime rate. Further, there may be various 
bonuses and special payments to be added, for example 
on account of piece-rate working. Fmally, where there 
is a sustained, high demand for labour, employers may 
resort to the upgrading of individuals or groups of 
workers as a means of retaining their services. As a 
consequence, average earnings will pun away from 
average rates to an extent that cannot be accounted 
for by overtimei, bonuses and the like. 



6. CONTRIBUTIONS AND BENEFITS 

18.40. In addition to earnings, employees obtain 
from employers a number of contributions made on 
their behalf and benefits whioh they may receive per­
sonally or share with others. The main contributions 
made by employers are to social seourity funds and 
to private sickness and pension schemes, all of which 
are included in compensation of employees in the SNA; 
and the same is true of benefits, such as the value of 
free coal to miners or free produce to farm workers, 
which accrue to individuals as· income in kind. 

18.41. Some firms provide a range of other facilities 
for the benefit or convenience of their employees, such 
as medical care, sports grounds, free or subsidized 
canteens and transport. AU such costs appear in the 
SNA as part of the cost of intermediate inputs0 though 
in the discussion in the SNA (255, p. 15) of the 
functional classification of inputs the desiraibility of a 
further categorization of intermediate inputs is rec­
ognized. 

7. INCOME FROM EMPLOYMENT AND SELF-EMPLOY-
MENT IN THE SNA . 

18.42. In the SNA, the compensation of employees 
(wages, salaries, employers' contributions and income 
in kind) appears as an outgoing from the activity 
accounts of industries and the producers of public and 
private non-profit services and as incomes into a set of 
value added accounts which allocate their receipts to 
institutional sectors of origin. These sectors then dis­
tribute their receipts by form of income, so that the 
components of the compensation of employees appear 
separately, and these different forms of income are 
finalJy allocated to the institutional sector of receipt, 
whence they are spent on consumers' goods and serv­
ices and on transfers (suoh as direct taxes on income) 
or they are saved. The link between employees and 
their compensation as a whole is made at the first of 
these stages; and the components of this compensation 
are classified by institutional sectors of origin and 
receipt but not by activities. 

18.43. The treatment of income from self-employ­
ment is a little different from the above although its 
movement from the activities in which it is generated 
to the sector by which it is finally received is the same. 
In the activity accounts all factor income. other than 
the compensation of employees, appeaffi under the 
heading of operating surplus which is not further sub­
divided. In passing through the accounts for forms of 
income, entrepreneurial income is shown separately but 
even at this point it is treated as "mixed" income and 
no attempt is made to show sepamtely that part of it 
which is due to the labour of working proprietors and 
the ,self-employed. 

18.44. A table is proposed in the SNA (255, 
chapter VU[, table 10). relating to employment by kind 
of economic activity. This table makes provision for 
recording persons employed, in total and employees 
only, and for man-hours worked by employees. If the 
labour income deemed to accrue to working proprietors 
and the self-employed were also to be shown by kind 
of economic activity, then the operating surpluses shown 
in the activity accounts would need to be further sub­
divided. This would involve a kind of imputation not 
suggested in the SNA; but it would probably only be 
important in a few branohes of activity. such as agri­
culture and retail trade. 

8. INDUSTRIAL UNREST AND CONFLICT 

18.45. Industrial relations vary greatly at different 
times and places. After a period of comparative tran­
quility, unrest may develop and flare up into stoppages 
of work occasioned by strikes or, less usually, lock-outs. 
Stoppages in any year can be summarized statistically 
in three series: their number, the number of workers 
involved and the number of working days lost. 

18.46. These three indicators measure quite dif­
ferent aspects of stoppages and do not, in general, move 
together. For instance, in Britain,, according to the 
United Kingdom Department of Employment (231, 
table 197) and the United Kingdom Central Statistical 
Office (226, No. 3, table 21), the number of stoppages 
has been, in recent years, iabout four times as large as 
in the 1890s whereas the number of working days lost 
has been,, on t'he whole, rather less than in th,e earlier 
period. Only since 1967 has the number of days lost 
shown signs of returning to the levels whioh were quite 
common in the early decades of this century. 

18.47. Stoppages can be analysed in terms of their 
principal cause: what the stoppage is all about. In 
Britain in recent years by far the most frequent cause 
is described as wage disputes and, in particular, olaims 
for increases in •wages. This appears to be in direct 
opposition to what was said in paragraph 18.34 above, 
but it can be doubted whether this is really so. The 
increases in wage rates now regularly demanded are 
not realistic, in the sense that they could not be achieved 
in real terms even under conditions ideal from the point 
of view of those who demand them. It would appear, 
therefore, that under present conditions wage claims 
provide a socially acceptable basis for conflict but that 
the true basis lies elsewhere. 

18.48. Many types of institution are involved in 
industrial conflict: trade unions, employers' organiza­
tions and a variety of boards. tribunals and courts. 
In the case of trade unions, it is usual to have informa­
tion on thek number, the size, composition and disper­
sion of their membership and their industrial or 
occupational coverage. The improvement of traditional 
statistics in this area would seem to depend on advances 
in the theory of conflict carried out under conditions 
of changing attitudes and opinions. 

F. Employment services 

18.49. The two main services which will be con­
sidered in this report are employment exchanges and 
industrial retraining and manpower programmes. 

1. EMPLOYMENT EXCHANGES 

18.50. Although they may engage in a host of 
administrative duties, such as paying out unemployment 
benefits, the principal function of employment exchanges 
is to provide an information service for employers and 
employees and to put employers with specified vacancies 
in touch with workers with specified skills. To this end 
they keep registers of the unemployed and of notified 
vacancies. 

18.5"1. The main statistical series needed in respect 
of this aspect of the work of employment exchanges 
are: notified wcancies and vacancies remaining un­
fil,led; registered unemployed; and numbers of persons 
placed in employment. This informaiti.on is required by 
occupation and by the sex and age group of the unem­
ployed. Since it arises at individual employment ex­
changes, it readily permits of a regional classification. 
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18.52. Accounting information is also needed in 
respect of employment exchanges, as of all other gov­
ernment activities. In the SN.A,, employment exchanges 
are included (255, p. 88), under economic services 
(general administration, regulation and research). In 
the same category are to be found: price and wage 
control agencies; labour conciliation services and arbi­
tration boards; and factory inspection and the regulation 
of working conditions. These are all relevant to the 
subject matter of this chapter but are simply mentioned 
here. · 

18.53. The accounting framework proposed for 
suoh services (and the corresponding purposes) in the 
SNA was outlined in section A of chapter VI above 
and illustrated by a set of accounts for public educa­
tional services. The same principles should be followed 
here buit the details are likely to vary with the admin­
istrative arrangements prevailing in different countries. 

2. INDUSTRIAL RETRAINING AND MANPOWER 
PROGRAMMES 

. . 

18.54. With increased economic and, still more, 
with increased technical change, traditional methods of 
acquiring skills through apprenticeship and of maintain­
ing them through gradual adaptation on the job appear 
to be breaking down. This links up with what was said 
in section F.2 of chapter VIiI above. 

18.55. As a consequence of these developments, 
a number of governments have established organizations 
concerned with training and retraining. In Britain,, the 
Engineering Industry Training. Board is a case in 
point. ' 

18.56. The statistical series required of these organ­
izations are similar to those required of other educa­
tional establishments: that is to say, information on 
stocks and flows of students, accounting data and data 
on teachers and other inputs. In this case it is important 
to know the industrial characteristics of the enrolments 
and new entrants and the nature of the employment 
obtained by leavers. 

G. The economically and educationally inactive 

18.57. In section C of this chapter the groups in 
society outside the economically active population were 
tisted. If one of these groups, students, is omitted from 
the Hst, we are left with those groups which are neither 
economically nor educationally active. It is convenient 
to discuss the composition of these groups under 
slighty different headings from those adopted in sec­
tion C above. 

1. CmLDREN OUTSIDE THE SCHOOL SYSTEM 

group but in total they are not negligible and certainly 
not within the margin of error of the avairlable statistics. 

2. THE UNOCCUPIED 

18.59. Leaving aside the unemployed, who were 
discussed in section D of this chapter, the most im­
portant group in this category are housewives who are 
neither educationally nor economically active. In addi­
tion there are the more obviously unoccupied of both 
sexes who dislike work and manage to resist social 
pressures in its favour. They can be found both a,t the 
top of the socio-economic pyramid, the well-to-do who 
pass their time in oultural or sporting pursuits, and at 
the bottom of it, the tramps and destitutes who 
somehow muddie through. It is generally supposed that 
they are rather rare in the middle ranges of the 
pyramid, but very little is known about this. 

3. THE RETIRED 

18.60. This category gives rise to two main prob­
lems: the link with part-time employment at the early 
ages of -retirement and the link with the inmates of 
institutions in extreme old age. 

4. THE INMATES OF INSTITUTIONS 

18.61. . At any time many people are to be found 
not living in private households but in some form of 
institution such as orphanages, homes for old people. 
hospitals, asylums and prisons. In the last three cases 
the duration of most visits is short: to be measured in 
weeks rather than in years. There arises, therefore, the 
kind of problem which is encountered in connexion 
with foreign visitors and with the unemployed: do we 
.need to record states of only short duration? In a study 
of the institutional population the answer would, of 
course, be yes; but if our main concern is with educa­
tional and economic activities the answer would seem 
to be no. Nothing useful would be gained by recording 
a change of state every time a student, worker or 
anyone else entered a hospital .for a short treatment. 
All· that seems necessary is to record what may be 
termed the migrant element of the institutional popula­
tion and the inmates who are expected ·to remain 
inmates for a considerable time. 

. H. Characteristic classifications 

18.62. The discussion in this section is restricted 
to the most important classifications characteristic of 
the economically active population: kind of economic 
activity · engaged in,, occupation,· industrial status, edu­
dtional level and area, and duration of unemployment. 
Consideration must also be given to the best means of 
recording part-time economic activity. 18.58. These children, mainly the very young, do 

not pose a serious problem in demographic accounting, 
but it must be recognized that even in the best regulated 1. KIND OF ECONOMIC ACTIVITY 
societies there are always a certain number of children 
of compulsory school age who do not attend school. 18.63. This classification can be based on the Inter-
There are the subnormal and the chronic invalids who national Standard Industrial Classification of All Eco-
are not even a:ble to attend special schools or do so nomic Activities (,JSIC) set out by the Statistical Office 
only for a time; there are the children of nomadic or of the United Nations (254). It is important since, if 
irregular families who somehow manage to escape school employment is classified in this way, a link can be 
attendance; and there are the normal children living in made between the output of different branches of 
remote districts whose parents can convince the author- production and their labour input. The only classifica-
ities of their ability to provide a better education at non of employment recommended in the SNA is of 
home than could be provided by the school facilities this kind (255, chapter VIII, table 10). It is desirable 
of the neighbourhood. The number of such children for many purposes to tabula1e males and females 
is likely · to be a very smaill proportion of their age separately and also to have cross tabulations of the 
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form: kind of economic activity X age. Such matrices 
show the industrial distribution of the labour force in 
each age group, the changes in ~s distribution from 
year to year and ithe ages at which members of the 
labour force tend to enter and leave different industries. 
But they do not show where the gains come from or 
where the losses go to. Inf~atio?J- of this _kind. 'Yould 
be useful in studying the equilibrating and d1seq?ffibrat­
ing effects of the industrial mobility of l:albour discussed 
in section D.6 above. 

2. QccUPATION 

18.64. This classification can be based.on the Inter­
national Standard Classification of Occupations (ISCO), 
set out by the Intemation!11,. _Labour ~ffice ( 11 ~ ) • 
ISCO relates to the whole cmban working populat!on 
and., in ,the latest (1968) version, the classification 
structure bas four levels, providing success!vely finer 
detail, as follows: major groups, one of which rel.ates 
to workers not classifiable by occupation, (8); ~or 
groups (83); unit groups (284); ~nd OC?1pattonal 
categories (1,506). The se~ effective mam grou~ 
relate to: professional, tecbmcal and related ~orkers, 
administrative and managerial workers; olencal and 
related workers; sales workers; s,ervice workers; agri­
cultural animal husbandry iand forestry workers., fisher­
men and hunters; and production and related workers, 
transport equipment operators and labourers. 

18.65. In the study of labour productivity, which 
is usually · measmed as the ratio of output to labour 
input it is desirable to distinguish between workers on 
the i:iain process of an industry and workers on com­
plementary processes. For instance, in ~he chemical 
mdustry the main activity is. l!lak½1g chemical. products 
and a complementary activity 1s transpo~ng these 
products in· special vehicles aperated by obemica! com­
panies. If we look at the main-process workers Ill any 
industry we shal~ typicaHy find t~at they ~ome m_ore 
productive with the passage of time. But if a ~bemical 
plant decides to set up its own transport serv1ce, any 
reduction in the number of chemical workers employed 
will be offset by an influx of lorry drivers; and sin~ 
the industry's output will. normally be measured m 
terms of the quantity of chemicals produced, irr~pec­
tive of who undertakes their tmnsport., the ratio of 
output to labour will be distorted. The correct trea~ent 
here is to distinguish between the output of chemicals 
and the outpwt of transport services by the chemical 
industry and to . record separately the labour employed 
in each process. 

18.66. The introduction into a system of demo­
graphic accounts of occupational classifications _would 
enable us to construct for each year an occupation X 
kind of economic activity matrix s·howing the dis­
tribution of the labour force by· skill. A succession of 
such matrices would be useful in the study of technical 
change and of changes in fabour productivity. I_t W_?uld 
also be useful, in conjunction with output proJections, 
to throw light on the changing demand for different 
types of skill. All industries, generally speaking, tend 
to lose unskilled lalbour and gain skilled labour, but 
there are many factors which cause systematic transfe~s 
between industries such as the disappearance of agn­
cultural tractor drivers into motor garages or of 
mathematics .teachers into computing firms. If these 
transfers take place unperceived for several years, they 
may prove very difficult to correct and may eventually 
bring about ·the decline and even extinction of activities 

. which would be worth preserving. 

3 •. INDUSTRIAL STATUS 

18.67. A classification of the labour force by in­
dustrial status is desirable if only to obtain a functional 
match between primary inputs and their rewards. Thus 
income from employment in the SNA relates only to 
employees~ while in branches of production such as 
agriculture and retail trade a considerable amount of 
the labour is provided by owners, own account workers 
and unpaid family members. The value added which 
arises from the labour of such people appears in the 
entry "operating surplus" or, if this is subdivided, in 
some form of mixed income. 

18.68. This somewhat limited view of industrial 
status will not correspond to a general social or socio­
economic ranking of · members of the labour force and 
will not lead to homogeneous categories: the great 
painter or musician will be in the same category as 
the barrow boy or the working proprietor of an ice 
cream staH; and the managing director of a large 
corporation will be in the same category as a municipal 
dustman. H a more detailed classification, serving dif­
ferent purposes from the one above, is wanted, it might 
be reached through using, m addition,, occupational and 
educational distinctions. 

18.69 .. The major groups of ISCO, combined in 
some instances, for example sales and service workers, 
might serve as the point of departure for the classifica­
tion. These categories mig:bt be subdivided either in 
terms of the capacities expected of them or in terms 
of the education and training they have typically 
received. For example, professional, technical and re­
lated workers might be classified according to capacities 
into: scientists, engineers. doctors, barristers and many 
other professionals, who should be experts in their field 
of knowledge and capable of extending its boundaries; 
and technicians and related workers, who should possess 
a certain conceptual ability, applying judgement in their 
work even if •they take the techniques they use as given. 
Production and related workers might be classified into: 
craftsmen, who should possess manual and mechanical 
dexterity and apply judgement in its exercise; operatives, 
mainly machine-minders, who should be able to make 
simple observations and carry out simple manual 
operations, . allowing for the fact that the machinery 
over which they watob may become increasingly com­
plicated; and unskilled workers., who need possess none 
of these capacities since al,l they are e:x:pected to do is 
fetch and carry or its equivalent. A definition by edu­
cation and training might run as folilows: professionals 
typically have as a minimum qualification either a first 
degree or membership of the appropriate professional 
organization; the minimum qualification for -technicians 
generalJy involves passing a technical examination; for 
craftsmen, serving an apprenticeship; for operatives, 
training on the job; and for unskilled workers, nothing. 

18. 70. Further classification might be based either 
on some finer distinctions of skill or on . some form 
of ranking based, say on seniority or experience or the 
degree of responsibility achieved. Such refinements 
would undoubtedly be very interesting, in fact they 
would be indispensable if we wanted to make a spe­
cial study of any productive activity. 
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4. EDUCATIONAL QUALIFICATIONS 

18.71. The first classification needed here is by 
the highest qualification obtained from the educational 



system and has already · been discussed in the pre­
ceding chapter. In addition, at any rate in respect of 
the higher levels of qualification, it is desirable to 
know at least the broad subject area in which the 
qualification was obtained. Examples of this classifica­
tion crossed with such characteristics as sex, age, in- ' 
dustry of employment are given by the United King­
dom Central Office (227) for 1966 in respect of 
qualified manpower in Britain. 

5. DURATION OF UNEMPLOYMENT 

18.72. The hardship resulting -from unemploy­
ment depends ,yery much on its duration. A certain 
amount of short-term unemployment is bound to re­
sult from changes of job and can be met by social 
security arrangements; but the same cannot be said of 
long-term unemployment, which indicates a lack of 
adaptability in the system. 

6. THE RECORDING OF PART-TIME ECONOMIC ACTMTY 

18.73. Many members of the labour force are 
economically active for only part of their time, one 
reason being that for the rest of their time they are 
engaged in some form of learning activity. Since it is 
desirable to recognize secondary activities, there would 
seem to be two ways of dealing with this problem. The 
first is to classify the labour force according to the 
secondary activity in which they are engaged. The 
second is to construct vectors of time spent in dif­
ferent activities for the various categories into which 
the labour force is divided and apply these vectors to 
the different categories. 

I. Recommended series 

18.74. ,The items of data, classifications and social 
indicators in respect of earning activities, employment 
services and ·the inactive are set out in table 18.1 
below. · 

Table 18,I. Earning activities, employment services and the inactive: items of data, classifications and social indicators 

Items of data Characteristic classifications Other classifications Social indicators 

A. The economically active, employment and unemployment 

(a) The economically aotive 
1. Number of economically ac­

tive 

2. Entrants into economic ac­
tivities 

3. Leavers from economic ac­
tivities 

(b) The employed 
1. Numbers in. employment, 

full--time 

2. Numbers in employment, 
part-time 

3. Number of engagements and 
of dischrurges 

(c) The uneDll'loyed 
1. Number of unemployed 

(a) Time worked by full-time em­
ployees and time lost 
1. Average normal hours per 

week 

2. Average hours worked per 
week 

Industry, occupation, in­
dustrial status 

as above 

as above 

Age, sex, geographical 
area, urban or rural 
area, size and type of 
household, national or 
ethnic origin, socio.eco­
nomic class, highest 
level of education and 
grade (year, diploma or 
degree) completed . 

as above 

as above 

as above as above ( omit size and 
type of household; add 
hours worked) 

as above as above 

as above as above (omit hours 
worked) 

ilndustry,. occupation, in- as above 
dustrial status, duration 
of spell of unemploy-
ment 

B. Conditions of work 

Average annual rate of growth 
Activity rates 

· Average length of working life 
Average age at retirement 
Index of industrial mobility 

Index-number weighted by earn­
ings 

Index-number weighted by years 
of education 

Index-number of full.-time equiva­
lents 

Percentage engaged in agriculture 
Percentage engaged in manufactur­

ing 
Percentage with highest educational 

qualification at different levels 
Crude engagement rate 
Crude discharge rate 

Percentage unemployed of. eco­
nomically active 

Average age 
Average duration of unemployment 

Industry, occupation, in- Age, sex, geographical ·Ratio of hours actually worked to 
dustrial status area, urban or rural normal hours 

area, hours worked 
as above as above 
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Table 18.1, Earning activities, employment services and the inactive: items of data, classifications and social indicators 
( continued) 

Items of data Characteristic classifications Other classifications 

3. Working days in year 

B. Conditions of work (continued) 

Industry, occupation, in- as above (omit hours 
dustrial status worked; add days 

worked) 
4. Working· days Jost, on aver- as above 

age, in unemployment, in-
dustrial injuries, sickness, 
absence, holidays, -trade dis-
putes and other causes 

S. Average days worked per as above 
year 

6. Number of employees receiv- as above 
ing paid holidays of different 
lengths 

(b) Industrial accidents, injuries and 
disabilities 

1. Deaths as above 

2. Chronic diseases contracted as above 

3. Working days lost per year as above 

(c) Aspects of work and workplaces 

1. Numbers in establishments as above 
of different sizes 

2. Numbers engaged on assem-
· bly-line work 

3. Numbers engaged in mul-
tiple shift work 

4. Numbers in firms operating 
a profit-sharing scheme 

s. Numbers in firms operating 
a co-partnership scheme 

6. Numbers in firms with 
workers' participation in 
management 

(d) Compensation of employees 

1. Minimum rates 

2. Average rates 

3. Average earnings 

4. Average compensation of 
employees 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

S. Numbers covered by private as above 
pension, health insurance and 
similar welfare schemes 

(e) Industrial relations 

1. Number of trade unions 

2. Number of employers' or­
ganizations 

3. Number of employees in­
volved in disputes and stop­
pages 

4. Number of stoppages 
S. Working days lost in stop­

pages 

Industry, occupation, in­
dustrial status, size 

Industry 

as above 

as above 
as above 

as above (o_mit days 
worked) 

as above (add days 
worked) 

as above (omit days 
worked) 

Age, sex 

Age, sex 

Age, sex 

For individuals: age, sex, 
geographical area, ur­
ban or rural area 

For establishments: size 

as above 

as above 

as above 

as above 

as above 

as above ( omit size of 
establishment; add size 
of payment) 

as above 

as above 

as above ( omit size of 
payment) 

as above 

Length of stoppage 
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Social indicators 

Ratio of days worked in year to 
total working days 

Average length of paid holidays 

Working days lost per head 

Average number of employees per 
establishment 

The proportion of the labour force 
employed by the o largest firms 

Ratio of average earnings to aver­
age rates 

Average earnings at constant prices 

Average compensation of employ­
ees at constant prices 

Ratio of compensation of employ­
ees to national income 

Ratio of -union members to the 
workforce 

Working days lost per head 



Table 18,1. Earning activities, employment services and the inacJive: items of data, classifications and social indicators 
( continued) 

Items of data Characteristic classifications Other classifications 

(a) Employment exchanges 

1. Registered as seeking work 

2. Placements 

3. Average number of visits 
and referrals per person reg-
istered 

4. Registered vacancies 

5. Vacancies remaining unfilled 

(b) Retraining programmes 

C. Employment services 

Industry, occupation, em­
ployment status 

as above 

as above 

Industry, occupation 

as above 

For individuals: age, sex, 
geographical area, ur­
ban or rural area, na­
tional or ethnic origin, 
highest level of educa­
tion and grade (year, 
diploma or degree) 
completed 

For establishments: insti­
tutional sector, geo­
graphical area, urban 
or rural area 

as above 
as above 

For establishments: insti­
tutional sector, geo­
graphical area, urban 
or rural area 

as above 

Social indicators 

Percentage of the economically ac­
tive registered with employment 
exchanges 

Percentage of registrants placed 

a. Enrolments Jndustry, occupation (ini­
tial and for which 
trained) 

Age, sex, national or Probabilities of completing courses 
ethnic origin, highest 

b. New entrants 

c. Drop-outs 

d. Continuers 

e. Completers 

f. Student-hours of instruction 
and supervision 

g. Lengths of courses 

(c) Inputs and outputs of employ-
ment services 

1. Inputs and outputs of em-
ployment se•rvices expressed 
in money terms drawn in the 
accounting form outlined in 
the SNA 

2. Inputs, primary and inter-
mediate, expressed In phys-
ical terms 

3. Input prices 

as above 

as above 

as above 

as above 

as above 

as above 

Industry, occupation 

as above 

as above 

level of education (year, 
diploma or degree) 
completed, -type of pro-
gramme 

as above 

as above 

as above 

as above 

as above 

as above 

Institutional sector, nature 
of service, type of 

' transaction 

Institutional sector, nature 
of service, type of input 

as above 

D. The inactive 

(a) Numbers of inactive members Category of inactivity 
of population in different cat-
egories 

(b) Number of entrants into dif- as above 
ferent categories of inactivity 

(c) Number of leavers from dif- as above 
ferent categories of inactivity 
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Age, sex, geographical 
area, urban or rural 
area, siz.e and type of 
household, national or 
ethnic origin, socio-eco­
nomic class 

as above 

as above 

Total costs per user 
Index-numbers of inputs and input 

prices 

Student-teacher ratios 

Percentage of population in dif­
ferent categories of inactivity 



18.75. As can be seen, table 18.1 is divided into 
four panels relating respectively to: the economically 
active, employment and unemployment; conditions of 
work; employment services; and the inactive. 

18.76. The items of data in the first panel of this 
table relate in the main to numbers in different parts 
of the economic system and to their movements into, 
through and out of it. 

18.77. The items of data in the second panel 
relate to a number of different aspects of conditions 
of work: hours and days worked, time lost and holi­
days; industrial accidents, injuries and disabilities; the 
siz.e and character of establishments and arrangements 
for employee participation; wage rates, earnings and 
the compensation of employees; and industrial rela­
tions. 

18.78. The items of data in the third panel relate 
to the work of employment exchanges, industrial re­
training schemes and other employment services. These 
data include accounting information and series of in-
puts and input prices. · 

18.79. The items of data in the fourth panel relate 
to the numbers in different inactive groups and to their 
movements into and out of the active population. 

1. INDICATORS CONNECTED Wim mE ECONOMICALLY 
ACTIVE, EMPLOYMENT AND UNEMPLOYMENT 

18.80. The average annual rate of growth indi­
cates how fast the labour force is growing whether or 
not, at any particular time, it is fully employed. It is 
of interest in relation to the growth of the population, 
the growth of output and the demand it places on 
capital resources to equip the additional workers up 
to contemporary. standards. 

18.81. Activity rates, calculated with respect to 
age and sex and, for women, with respect to marital 
status, measure the proportion of the relevant group 
which is economically active. These rates vary con­
siderably as a consequence of continued education, 
earlier marriage and the general ageing of a population. 

18.82. The average length of working life indi­
cates the time spent in working out of a conventionally 
defined working span which is often taken as the 50 
years from 1 S to 64. 

18.83. An index of industrial mobility relates the 
numbers who are attached to different industries at 
each end of a year either to the opening stock of eco­
nomically actl,ve at the beginning of the year or to this 
stock less the deaths and other leavers from the 
labour force in the course of the year. 

18.84. Index-numbers of employment weighted in 
various ways as suggested in table 18.1 provide alter­
native measures of the quantity of labour. 

18.85. The percentages of total employment en­
gaged in agriculture and manufacturing respectively 
provide a crude indication of the general nature of a 
productive system. Many other indicators of composi­
tion could be devised, such as the division between 
primary, secondary and tertiary employment. 

18.86. Rates of engagement and discharge throw 
some light on labour turnover. They are crude indi-

. cators because, for instance, they contain no informa­
tion on the length of time for which jobs have been 
held. The importance of this and other factors in the 
study of turnover in individual concerns is brought out 
in Bartholomew (16, chapter 6). 

18.87. The percentage unemployed among the eco­
nomically active is an important indicator not only of 
the ups and downs of economic activity but of the 
existence of a defective or excessive demand for 
labour. 

• 18.88. The average age of the unemployed pro­
vides some indication of the extent to which unemploy­
ment tends to be concentrated in a particular part of 
the active age range, say among the elderly. 

18.89. In any adaptive economic system there is 
likely to be a considerable amount of short-term un­
employment, corresponding to the phenomenon of 
labour turnover, which is particularly marked among 
the young and among those who have not been long in 
their job. On the other hand if spells of unemployment 
of long duration are numerous, it must be supposed 
that for one reason or another the economy is not 
highly adaptive. The average duration of unemploy-
ment throws some light on this question. · 

2. INDICATORS CONNECTED WITH CONDITIONS OF WORK 

18.90. The ratio of hours actually worked to nor­
mal hours may be consistently greater than one, indi­
cating that, on average, a part of working time is paid 
for at higher than normal rates. It seems likely that 
this factor does not change very fast and so fluctua­
tions in the ratio may provide some indication of 
the varying pressures of work. 

18.91. Total working days in the year are a meas­
ure of the number of days on which workplaces are 
open. The ratio of days worked to this total indicates 
the combined importance of the many reasons for 
which working days may be lost. 

18.92. The average length of paid holidays indi­
cates the extent to whioh provision is made by industry 
for this kind of leisure time. This average can be cal­
culated with respect to the labour force as a whole or -
with respect to the smaller number of workers who in 
fact enjoy paid holidays. 

18.93. Working days lost per head indicate the 
contribution to total working days lost made by indus-
trial injuries etc. · 

18.94. The average number of employees per 
establishment is a crude measure of the importance of 
large establishments. · 

18.95. The proportion of the labour force em­
ployed by the () largest firms is an indicator of indus­
trial concentration in terms of the number of employees. 
It is usually applied to separate industries rather than 
to industry as a whole and reasons for its use in pref­
erence to alternative measures of concentration are 
given in Hart, Utton and Walshe (92, chapter 2). 

18.96. The ratio of average earnings to average 
rates provides a measure of the phenomenon of "wages 
drift". Under conditions of full employment and trade 
union pressure average earnings may rise faster than 
average rates. 

18.97. Average earnings at constant prices indi­
cate the changing purchasing power of earnings per 
head over consumers' goods and services. 
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18.98. Average compensation of employees at 
constant prices indicates the changing purchasing power 
of total remuneration per head, including employers' 
contributions and other benefits, over consumers' goods 
and services. 



18.99. The ratio of compensation of employees to 
national income is an indicator of the distribution of 
income between labour and other factors of production. 

18.100. The ratio of union members to the work­
force indicates the degree of penetration of trade 
unionism in different parts of the economy. 

18.101. . Working days lost per head indicate the 
contribution to total working days lost made ·by trade 
'disputes. 

3, INDICATORS CONNECTED WITH EMPLOYMENT 
SERVICES 

18.102. The percentage of the economically actirve 
registered with employment exchanges is intended to 
provide an indication of the proportion of the labour 
force seeking either employment or a change of em­
ployment. It is, inevitably, strongly influenced by the 
coverage of the employment exchange system. 

18.103. The percentage of registrants placed indi­
cates the success . of the employment exchange system 
in meeting its principal aim. 

18.104. Probabilities of completing courses indi­
cate the extent to which, in all circumstances, trainees 
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remain in their courses to the end and succeed in 
any final test. 

18.105. Total costs per user indicate the expenses 
inrvolved, including overheads, in servicing one user, 
such as a trainee in a particular course. 

18.106. Index-numbers of inputs and input prices 
provide the input measures of output and the corre­
sponding prices usually adopted in the national ac­
counts .. 

18.107. Student-teacher ratios on different courses 
provide simple indicators of one aspect of educational 
quality. 

4. INDICATORS CONNECTED WITH THE INACTIVE 

18.108. The percentage of the population in dif­
ferent categories of inactivity indicates the extent to 
which the economically actirve population is, relatively 
speaking, expanded or contracted as a consequence of 
changes in the importance of the inactirve groups. If 
we are interested in the educationally as well as the 
economically active then, obviously, all pupils and 
students must be excluded from the definition of the 
inactive. 



XIX. HEALTH AND HEALTH SERVICES 

A. Introduction 

19 .1. This part of the system is mainly concerned 
with states of health, the ways in which they can 
change, the treatment of adverse states, the costs and 
consequences of such treatments and the facilities 
available for them. The scope of the information 
needed is set out, in general terms, in the following 
paragraphs. 

19 .2. First, in the study of disease and disability 
it is useful to have a measure of prevalence, that is to 
say the proportion of the population which suffers 
from the disorder in question; and the usefulness of 
this measure is increased if it can be subdivided by sex 
and. age and perhaps by other characteristics as well. 
Prevalence is a stock concept and a number of appli­
cations to different diseases have been brought to­
gether in Burch (39). These measures are s,ubdivided 
by age and in most cases by sex; and the same can be 
said of a recent study of chronic disability reported in 
Bennett, Garrad and Halil (24). 

19.3. Second, in addition to prevalence rates it is 
also useful to measure initiation rates and onset rates, 
the former preceding the latter by a latent period. 
These are flow concepts, the onset rate being the first 
derivative with respect . to age of the prevalence rate 
and the initiation rate being displaced by the latent 
period to an earlier age. In the simplest cases treated 
in Burch (39), the age-specific prevalence rates are 
of the form 1 - exp(-a0) where a is a constant and 0 
denotes age. As can readily be seen the initiation and 
onset rates in this case have the form of exponential 
decay curves. 

19.4. The statistical framework and methods of 
analysis suggested in this report make provision for 
similar measurements except that everything is carried 
out in discrete rather than continuous time, use being 
made of age-specific transition probabilities rather than 
functions of age of pre-assigned forms. Allowance can 
be made for the medical history of individuals in 
measuring the transition :probabilities. 

19.5. Third, it is useful to make a number of 
measurements based on the concept of the expectation 
of life and its oomposition. This expectation can be 
measured at entry into any state and in each case the 
composition can be defined in terms of the time spent 
on average in different conditions of health or other 
medical categories. The outcome will typically depend 
on the steps taken to deal with predisposing conditions, 
such as obesity, and on the treatment adopted after 
the onset of a disease. 

19.6. Fourth, an adverse medical condition can 
frequently be countered by one of a number of treat­
ments. The choice of treatment can be regarded as a 
control variable and the compositions of life expectan-
cies can be expressed as explicit functions of these 
variables. In principle, the ref ore, it is possible to work 
out the values that should be assigned to these variables 
if some objective function, such as the expectation at 

birth of equivalent years of healthy life, is to be maxi­
mized. 

19.7. Fifth, it is useful to be able to link quantities 
and costs and to work out the cost implications for the 
future of present expectations. 

19.8. Finally, for an understanding of medical his­
tories it is almost certainly necessary to consider classi­
fications which cannot be considered characteristic of 
the sequence of health and medical care. Occupation, 
housing conditions and income ru.-e examples of such 
classifications. The past as well as the present are im­
portant; the occupation which a man has given up 
long ago and which is unknown to his doctor may 

· well be the true cause of an adverse condition in later 
life. 

19.9. In what follows, boundaries will first be con­
sidered from several points of view. Later the main 
topics on which statistics are required will be discussed: 
the general state of health; the use of health services; 
the facilities available for these services; and the reve­
nues and expenditures which arise in providing them. 

19.10. The remainder of the chapter deals with 
characteristic classifications and with recommended 
series and social indicators. 

B. Boundaries: health services in the SNA 
and other problems 

19.11. It is convenient to begin this section with 
a statement of the coverage of health services as it is 
given in the SNA. But this is not the end of the 
matter. In this part of the system there are many 
boundary problems with other parts, and so this is 
a suitable place at which to introduce a discussion of 
this problem. Furthermore, information on health is 
used for a number of purposes, administrative and 
clinical, for which the coverage and detail are very 
different. It is convenient at this point to refer to the 
Technical Report Series of WHO and, in particular, 
to the reports of the WHO Expert Committee on 
Health Statistics, the fifteenth of which appeared in 
1972 (292). 

1. HEALTH SERVICES IN THE SNA 

19.12. That part of the accounting structure of 
the SNA which is relevant to health services has al­
ready been illustrated in section A of chapter VI 
above in its application to educational services. Here 
it remains only to set out the scope of health services 
as described in the SNA. 

19.13. Medical and other health services provided 
by private non-profit institutions are described in the 
SNA (255, p. 89) as follows: 
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"Medical, surgical, dental and other health serv­
ices and individual care; immunization, vaccination 
and similar public health programmes; research into 
medical and dental techniques and technology; pro­
moting and assisting the development and provision. 
of medical, dental and other health facilities, serv-



ices and research. Included in the health services 
and care are hospitals, sanatoria and nursing homes; 
institutions for the care of the mentally ill or defec­
tive; medical, mental health, maternity and dental 
clinics; individual medical, nursing, midwifery and 
dental care." 

It is also said (255, p. 89, footnote (b)) that: 
"It is desirable to compile supplementary data 

on the expenditure and receipts of these bodies in 
respect of food, beverages and tobacco, clothing, 
and medicines and pharmaceuticals for individual 
use." 
19.14. The following more detailed classification 

of health purposes is given in respect of public author­
ities (255, p. 88): 

"General administration, regulation and research 
"Ministries of health and similar government de­

partments; regulation of standards in respect of 
hospitals, medical and dental clinics, doctors, den­
tists, nurses and midwives, health and sanitation; 
administration of national health schemes and medi­
cal insurance schemes; expenditure on, and grants 
for medical, dental and health research; and registra­
tion of information on vital events, collecting of sta­
tistics on infectious diseases and the like. 

"Hospitals and clinics 
"Hospitals and similar institutions, including in­

sane asylums and care of mentally defective; ex­
penditure on medical and dental clinics and similar 
centres; and the outlays in respect of hospital and 
clinical care, of national health and medical insur­
ance schemes. 

"Individual health ~ervices 
"Medical, dental and midwifery services except 

in hospitals and clinics; provision of drugs and 
appliances; immunization, vaccination and similar 
field programmes; and outlays in respect of the serv­
ices of individual doctors, dentists, etc. and drugs 
and appliances of national health and medical insur­
ance schemes." 

It is added, in describing these categories: first, that 
some outlays on health research of a more detailed 
character will be classified under hospitals and clinics; 
and second, that it is desirable to compile separate data 
on the outlays and receipts of hospitals and clinics for 
food, beverages and tobacoo, clothing, medicines and 
pharmaceuticals for individual use. 

19.15. So much for the institutionalized health 
services; there remain the profit-making enterprises to 
be assigned to health activities. It is clear that all 
forms of medical practitioner or specialist to whom 
individuals may turn for observation or treatment 
should be included here; and it is equally clear that 
the makers of pharmaceutical products should be in­
cluded under the manufacture of other chemical pro­
ducts. An intermediate position is occupied by phar­
macists, who, in addition to dispensing drugs and 
other medical supplies, sell toilet articles, beauty 
preparations, sun glasses and the like. They should 
be included under retail trade. Thus the income ac­
cruing to profit~making enterprises under 1lhe heading 
of health consists of the o,perating surpluses of all 
forms of medical practitioner together with the oper­
ating surpluses of all forms of private profit-making 
nursing homes, hospitals and clinics. 
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2. OVERLAPS WITH OTHER PARTS OF THE SYSTEM 

19.16. It is clear from what was said in chapter 
XVI above that there rure demarcation problems be­
tween health and welfare services. For instance, one 
aspect of care for the eldel.1ly and handicapped is the 
provision of home nursing, a service which could 
with equal reason, be assigned to welfare or to health'. 
Advice on family planning and the provision of abor­
tions, though perhaps more relevant to population 
control than to health, are in fact mainly undertaken 
by health services. In the discussion of the economic 
accounts of education in section A of chapter VI, one 
of the ancillary services introduced was the school 
health service. Studies of a number of interactions 
between health and education are provided in Rutter, 
Tizard and Whitmore ( 182). In the discussion of earn­
ing activities in the :preceding chapter, reference was 
made to the loss of working time through sickness and 
to industrial accidents, injuries and disability. In the 
case of health s•ervices, hospitals perform teaching and 
training functions which are clearly educational, though 
of a highly specialized kind. 

19 .17. Such overlaps as these are inevitable and 
it does not matter much in which of the larger aggre­
gates a small service, like the school health service, is 
included. Such a question is likely to be settled in 
practice on conventional and administrative grounds: 
if it is the duty of the education authority to organize 
a school health service and if its cost falls on the 
education budget, the service is likely to be included 
in education; and, in the contrary circumstances, it is 
likely to be included in health. What is important in 
these circumstances, as has been emphasized by the 
Netherlands Central Bureau of Statistics (146, pp. 18-
19), is that the service should be separately recorded 
so that it can be taken into account in discussions on 
either education or health. 

3. PLANNING HEALTH SERVICES 

19.18. For this purpose we are concerned with the 
whole range of conditions of health, ailments and treat­
ments but only to the extent that they give rise to 
demands for general faciHties or for different types of 
specialized facility. In building up the necessary sta­
tistics, it is convenient to distinguish four stages of the 
work. First, we require demographic projections, dis­
tinguishing sex, age, locality and so on. A considerable 
amount of information of this kind will normally be 
available but it requires mention here because it pro­
vides the basis for all that follows. Second, we require 
information about the prevalence rates at different 
ages of diseases and other health conditions that place 
a demand, or should place a demand, on medical 
services. Evidently, too much detail is to be avoided 
and the distinctions made should be relevant to plan­
ning different kinds of service rather than to a detailed 
description of morbidity. Third, we require a view of 
the methods of treatment expected to be adopted at 
various dates in the future to the extent that the 
changes envisaged are likely to call for new facilities 
or for a modification of existing development plans. 
These steps enable us to build up projections of future 
demands for facilities and so, finally, we require infor­
mation about the resources,, human and material, at 
present e;ngaged in the provision of medical services 
together with information about probable changes in 
these resources due either to plans for increasing them 
that have already been adopted or to various forms 
of wastage. 



19.19. To sum up: for this ipU['pose we need to 
adopt a loose and all-embracing boundary for health 
services but, within that boundary, we must keep medi­
cal details to the minimum consistent with our aim 
of planning health services. 

4. AETIOLOGY AND TREATMENT 

19.20. In this case the situation is almost exactly 
the reverse of the one just considered. In the first 
place, it is necessary to study individual diseases or 
groups of diseases separately, so that in each cas~ the 
boundary is drawn tightly round the health conditions, 
treatments and incapacities ass,ociated with particuJ.ar 
diseases. In the second place, these states need to be 
represented in some detail in medical terms since the 
main contribution that the analysis of sequences can 
hope to make is in bringing out connections between 
states that may be widely separated in time. And, in 
the third place, the main interest in the analysis lies 
in the structure of the connexions between states 
rather than in the projection of national or regional 
aggregates. 

19.21. The nature of the problem can be seen as 
follows. If the states of the system are defined solely 
in terms of the current situation in which an individual 
finds himself, then individuals cannot be distinguished 
according to the path by which any state has been 
reached. Put .another way, the justification for defining 
states solely in terms of the cU1"1'ent situation is that 
the path by which a state has been reached is irrelevant 
to the probabhlities of movement from that state. Ac­
cordingly, if it is believed that the path is relevant, 
then states cannot suitably be defined as above; instead, 
they must be defined in terms of combinations of medi­
cal categories, past and present. 

C. The general state of health 

19 .22 The aim here is to gather together informa­
tion on: (a) health conditions, ( b) personal habits 
and ( c) environmental circumstances likely to affect 
health, (d) morbidity, (e) accident and injury, (f) 
disability, and (g) mortality from various causes. 

19.23. Group (a) includes data on such matters 
as height, weight and blood pressure. It would also be 
useful to have information on proneness to aUergies. 

19.24. Group (b) includes data on the adequacy 
of diet, see chapter XIII above, on the consumption 
of alcohol and tobacco and on addiction to drugs in­
cluding tranquillizers and sleeping pills. 

19.25. Group (c) includes data on housing con­
ditions, see chapter XIV above, and journey to work 
time, see chapter XV above. 

19.26. Group (d) includes data on spells of in­
capacity classified by cause which entitled the sufferer 
to sickness benefit, see chapter XVI above, data from 
medical registers relating, for instance, to psychiatric 
disorders or cancer and notifications of infeottous dis­
eases. 

19.27. Group (e) includes data on industrial ac­
cidents and road accidents. 

19.28. Group (f) relates to data on disability and 
restricted activity of varying degrees of gravity. 

19.29. Group (g) ['elates to data on deaths classi­
fied by cause. 

19.30. In concluding this section, it may be useful 
to refer: first, to the World Health Organization (289) 
on the measurement of levels of health; and, second, 
to a recent study of the demand for health in Gross­
man (90). A distinction is drawn there between health 
and heal.th services which links up with what was said 
in section B.3 of chapter VI above. Grossman's model 
is important because it leads to implications that can 
be tested. He aa.-gues that consumers demand when 
they purchase medical services, not these service~ per se 
but rather "good health". 

D. The use of health services 

1?,31. The aim here is to gather together infor" 
mation about the extent that health services are used 
and the specific purposes for which they are used, 
This involves both stocks, the numbers in, say the 
hospital system at a certain date, and flows, the ;um­
bers moving in and out of it and between its various 
branches. Information is also needed on treatments 
and other acts: vaccination and immunization, mass­
radiogr.a:phy, visits to doctors, dentists, visits to and 
stays in hospitals, therapeutic treatments, operations 
undertaken and so on. 

E. The facilities available for health services 

19.32. The provision of medical care requires many 
forms of manpower and capital equipment. 

19.33. The classification of medical manpower is 
complicated, as can be seen, for instance, from the 
manpower tables of the United Kingdom Department 
of Health and Social Security (232). There is a great 
variety of grades and specializations and, as part-time 
staff are important in some grades, it is useful to have 
a measure expressed in whQlle-time equivalents as well 
as in numbers. 

19.34. Buildings, equipment and apparatus are 
also very varied ,In many cases they present problems 
of classification and measurement. For instance, many 
hospitals tend to concentrate in a particular area of 
medical care while not devoting themselves exclusively 
to it. As time progresses, the area of specialism may 
gradually change and so, in classifying hospitals, a 
criterion must be found which is not unduly sensitive 
to the precise way in which the hospital is used in a 
particular period of time. 

19.35. Again, to take hospitals as an example, 
size or capacity can hardly be represented in one di­
mension. For in-patient activities, a convenient measure 
is given by available staffed beds; but there are out­
patient activities to be considered and also the range 
of medical services which the hospital is equipped to 
provide. 

F. Revenues and expenditures connected with 
health services 

19.36. The manpower, buildings etc. discussed in 
the preceding section render services which enter into 
the cost of providing health services and so are rele­
vant to the subject matter of this section. Their role 
as assets was emphasized above because, generally 
speaking, they take a long time to train or to con­
struct. 

19.37. Accounting data fo.r the health services 
should be set out on the lines recommended in the 
SNA as illustrated by the example relating to educa-
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tion given in section A of chapter VI above. As far as 
possible data expressed at constant prices or in physi­
cal terms should also be given. 

19.38. There is a growing literature on the eco­
nomics of health services and medical care. It deals 
in the main with resource allocation and use and with 
the demand for medical care. It is relevant to the · sub­
ject matter of this and the two preceding sections partly 
by providing examples of the kind of information that 
would be 'lllSeful and · partly by providing examples of 
ways of using data that are available. Instances of 
studies in this field are the econometric analyses of 
the British National Health Service in Feldstein (66) 
and the collections of papers edited respectively by 
Hauser (93) and by Fuchs (76). 

G. Characteristic classifications 

19.39. The main classifications characteristic of 
health and health services can be set out as follows. . 

1. CONDITIONS OF HEALTH 

19~40. An important aim of this part of the system 
is to connect conditions of health with ailments, treat­
ments and incapacity, and so a classification of health 
conditions is needed despite the difficulty of formulat­
ing . one which is simple and manageable in practice 
and at the same time analytically useful. There would 
appear to be two approaches to this problem: the 
attempt to enumerate degrees of health in a general 
way; and the attempt to enumerate health .conditions 
predisposing to specific diseases or groups of diseases. 

19.4i. As regards the first approach, Stocks (193) 
suggested that the following general groupings might 
be useful: 

(a) Healthy, that is free from any defect; 
. (b) Healthy apart from a congenital defect produc­
ing no appreciable disability; 

(c) Carrying scars or deformities Jeft hy past illness 
or injury, which do not now cause appreciable dis­
ability; 

(d) Affected by latent or early disease not yet caus­
ing the subject to suffer either symptoms of illness or 
appreciable restriction of activities imposed by its 
discovery; 

( e) Ill, that is suffering from one or more of the 
ailments set out in the Manual of the International 
Statistical Classification of Diseases, Injuries and 
Causes of Death, World Health Organization (291). 
Anything requiring treatment, however trivial, would 
be classified as illness as also would convalescence as 
long as incapacity continues. · 

19.42. Some of these categories, and in particular 
the last, are fairly heterogeneous. For many purposes 
it would be desirable to separate minor ailments of a 
transient· nature from illnesses of a chronic or acute 
form. Logan and Brooke (129) suggest the following 
classification of the severity of illness depending largely 
on the expected risk of death and the normal period 
of incapacity: 

(a) Serious illness: one which involves considerable 
risk of death (immediate or delayed) or which pro­
duces a . total incapacity to work of four weeks or 
more; 

(b) Moderate illness: one which does not generally 
involve the risk of death but US1Ually produces 7 to 27 
days of incapacity; 
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( c) Mild illness: as under ( b) but usually pro­
ducing from 3 to 6 days of incapacity; 

_(d) Minor illness: as under (b) but usually pro­
ducing from O to 2 days of incapacity; 

( e) Symptoms: conditions without more definite 
diagnosis, producing up to a month of incapacity. 

19.43. The authors comment on the· difficulties 
of applying this classification, pointing out that the 
severity of an illness can only be measured in terms 
of. some outward manifestation. A similar emphasis 
on the problem .of formulating objective criteria is 
given by Bennett, Garrad and Halil (24) in their 
study of chronic disease and disability. 

19.44. The second approach, namely the enumera­
tion of predisposing conditions, also sets out to relate 
illness at one stage of life with objectively defined 
health conditions at earlier stages. In thls case, however, 
the approach is a partial one, conditions being re­
corded which are believed to be associated with a 
particular disease or group of diseases. 

19.45. Various examples can be given. For in­
stance, continued obesity would seem to be associated 
with certain forms of heart disease and obesity itself 
may lead to difficulties in treatment, surgical and other, 
in sufferers from quite different diseases. Addiction to 
drugs, alcohol and tobacco are recognized as capable 
of leading to serious illnesses. Allergies, which may 
be no more than a nuisance in youth, may predispose 
the sufferer to severe and even fatal illness in later 
life. Various. inherited defects may prove to be the 
Achilles heel of otherwise healthy individuals. 

19:46. The sequence approach is ideally suited to 
making these connections; the problem is to collect 
the necessary data. In order to see the differential 
effect of the presence or absence of earlier conditions 
on later illness, it is necessary to define states in terms 
of cumulative combinations of medical categories as · 
indicated in section B.4 above. This implies longi­
tudinal data since we must know the state an individual 
was in at earlier stages in order to be able to classify 
him at later stages. It does not necessarily imply that 
the information must be collected sequentially from 
the individual since it might be obtained by record 
linkage or, if a simple, ordinal set of categories could 
be used, by retrospective questionnaire. 

2. DISEASES 

19.47. A detailed classification of diseases is avail­
able from the World Health Organization (291) which 
also contains a number of shorter lists obtained by 
grouping diseases. For present purposes, short lists and 
groupings are essential and an example of one adopted 
in an extensive survey of the use of health services is 
given in Ashford and Pearson ( 11). 

3. TREATMENTS 

19.48. These range from obtaining pharmaceutical 
products from a chemist for self treatment, through 
diagnosis and treatment by a doctor to in-patient treat­
ment in a hospital. At each step in this range, the treat­
ment will vary depending on the nature of the ailment, 
the state of medical knowledge and the attitudes of the 
patient and his doctor. Treatments are far from unique, 
and for some ailments a range of possibilities is avail­
able. 



4. INCAPACITY 

19 .49. This classification is intended to indicate 
the extent to which individuals can undertake the ac­
tivities of normal life and the amount of assistance 
they need to make their participation possible. Thus an 
individual may be restricted in the kind of work he can 
do; to perform this work he may need certain kinds 
of assistance or he may be unable to work at all. This 
type of classification is useful in studying participation 
in the labour force and also in reviewing social services 
designed to help the disabled. The numbers involved 
are not small; as Bennett, Garrad and Halfil (24) 
showed in their study of North Lambeth, about eight 
per cent of the population over the age of 15 is chron­
ically disabled. This degree of incapacity is defined in 
terms of the inability to perform unaided one or more 
of the functions essential to daily life. 

5. MEDICAL PRACTITIONERS, NURSES AND OTHER 
STAFF, AND .THEm SPECIALIZATIONS 

19.50. This classification tis,, in the main, an occu­
pational classification in which allowance has to be 
made for the possible specialization of physicians, sur­
geons and dentists in particular. This is recognized in 
ISCO, by the International Labour Office (111), in 
which medical, dental, veterinary and related workers 
appear in minor groups 0-6 and 0-7. Of course 
workers attached to medical establishments may appear 
in a great many places in ISCO; for instance, ambu­
lance drivers appear among other motor vehicle drivers 
in category 9-85•90 and ambulance men appear among 
nursing aids in category 5-99•40. 

19.51. The question of industrial status can also 
arise since some medical practitioners are own-account 
workers or members of partnerships and others are 
employees. 

6. MEDICAL ESTABLISHMENTS 

19.52. The classification of establishments of 
which hospitals are the main but by no means the' only 
example, can be based on a variety of criteria. In the 
treatm~nt. of hospital statistics by the World Health 
Orgamzat1on (290) reference is made to the follow­
~g possibilities: sector of ownership; durations of 
diseases for ~hich pr?vision is principally made; age 
range of patients mainly · provided for; size of area 
served; and type of condition attended. 

19.53. As an example, the classification of hospi­
tal_s _used in Britain is given by the United Kingdom 
Ministry of Health (236). In this _classification, hospi­
tals a!e allocated t<;> ninet_een categories, primarily, by 
the kind of case with which they mainly deal ( acute 
maternity, psychiatric, etc.) and, secondarily by th~ 
proportion of beds allocated to other purpdses. Ex­
I?enence shows that !he use of fixed, precise propor­
tions leads to a certain number of undesirable changes 
of category &om year to year, so that a more flexible 
secondary criterion is desirable'. 

19.54. An interesting kind of classification is given 
in Baldwin (15). This is a study of psychiatric services 
in. north-~ast Scotland ~d is ~oncerned, among other 
thmgs, with the role of m-pat1ent treatment in mental 
hospitals in the whole range of treatments applicable 
to patients suffering fa-om psychiatric disorders. One 
method used in this study is to set up an input-output 
system for psychiatric patients and to trace the move-

ments of these patients in and out of the system and 
between its various branches. The system itself consists 
of nine branches: out-patients, in-patients, day-patients 
domiciliary visits, domiciliary treatment, hospital con: 
sultations, other emergencies, in-patient follow-up and 
other psychiatric. Movement within the system is meas­
ured . by the numbe[" of patients referred from one 
branch to another. Primary inputs into the branches 
of the system arise froni referrals by categories termed 
general practitioners, either- medical and non-medical; , 
and final outputs from the branches of the system 
arise from referrals by these branches to one of the 
same three outside categories. 

19.55. · This example bas been presented as an 
instance of an institutional classification since it is 
concerned with the flows of patients between different 
branches of the psychiatric services. But it could 
reasonably be argued that it is at the same time a classi­
fication by treatment, these being defined in institu­
tional rather than medical terms. 

H. Recommended series 

19.56. The items of data, classifications and social 
indicators in respect of health and health services are 
set out in table 19.1 below. 

19.57. As can be seen, table 19.1 is divided into 
four panels relating to: the general state of health; the 
use of health services; the facilities available for health 
services; and revenues and expenditures connected with 
health services. 

19.58. The items of data in the fust panel relate 
to a variety of health conditions., ranging from simple 
physical measures like height and weight, through con­
sumption habits and living conditions to disability and 
death. 

19.59. The items of data in the second panel relate 
to preventive medicine, consultations, the use of hospi­
tals (and simUar establishments) and their special facil­
ities and waiting lists for admission to them. 

19.60. The items of data in the third panel relate 
to medical manpower and establishments. 

19.61. The items of data in the fourth panel relate 
to revenues and expenditures, inputs and where pos­
si!ble0 outputs of different branches of the' health serv­
ices and to personal expenditure on these services. 

1. INDICATORS CONNECTED WITH THE GENERAL 
STATE OF HEALTH 

19.62. Height and weight, for given age and sex, 
- though variable within and between ethnic groups, are 

responsive to the quantity and quality of food consumed. 
The dispersion of their ratio indicates the extent to 
which individuals depart from the norm of their society 
or group. 

19.63. The consumption of specified nutrients pro­
. vid_es indications of the quantity and quality of diets 

wh1ch can be compared with norms appropriate to dif­
ferent climatic and occupational circumstances. 

19.64. The consumption of alcohol, tobacco· and 
specified drugs indicates the extent to which these po­
!entially_ deleterious items of consumption are important 
m a society or group. 

19.65. The proportion of the population living in 
substandard housing or involved in long journeys to 
work indicates the importance of two factors which are 
likely to contribute to the strain and tension of living. 
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Table 19.1. Health and health aerneea: Items of data, elassifieationa and eoeial. indieaton 

llem.r of data 

(a) Health conditions 

,· 

1. Number of persons of a given 
height, weight, blood-pressure and 
other physical characteristics rele­
vant to health 

2. Number of persons with a given 
intake of nutrients, alcohol, to­
bacco and specified drugs 

3. Number of persons living under 
specified housing conditions and 
journey to work times 

4. Number of persons subject to 
varying spells of incapacity and 
also recorded in psychiatric, cancer 
or other medical registers 

S. Number of persons encountering 
industrial, road· or other recorded 
accidents 

6. Number of persons suffering from 
disability and restricted activity of 
varying degrees of gravity 

7. Number of persons dying from dif­
ferent causes 

(a) Preventive medicine 
1. Number of persons vaccinated, im­

munized · or undergoing radio­
graphic tests 

2. Number of persons holding a cur­
rent certificate of vaccination etc. 

( b) Consultations with medical practi• 
tioners 
1. Number of persons visiting doctor, 

dentist, psychiatrist, other medical 
practitioner ' 

2. Number of visits paid to each type 
of medical practitioner 

(c) Outpatients 
1. Number of admissions to outpa­

tient treatment 
2. Number of persons undergoing 

outpatient treatment 
3. Number of discharges from out­

patient treatment 
4. Number of outpatient visits 

(d) Inpatients 
1. Number of admissions to inpatient 

treatment 
2. Number of persons undergoing in­

patient treatment 

Characteristic da.ui/icalions Other dassifications 

A. ,The general st~te of health 

Age, sex, geographical 
area, urban or rural 
area, national or 
ethnic origin, socio­
economic class, size 
of available house­
hold income 

as above 

as above 

as above 

as above 

as above 

as above 

B. The use of health services 

Injury, disability, cat­
egory of disease 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

Social indicators 

Averflgc height 
Average weight 

Average consumption of specified 
nutrients 

Average consuniptien of alcohol 
Average consumption of tobacco 
Average consumption of specified 

drugs 
Proportion of the population living 

in substandard housing 
Proportion of the population whose 

journey ,to work · exceeds one 
hour 

Average number of days of in­
capacity in the year 

Proportion of the population re­
corded in different medical reg­
isters 

Proportion of the population in­
volved in industrial, road or 
other recorded accidents 

Proportion of the population suf• 
fering from defined disabilities 

Standardized mortality rates for dif­
ferent groups of diseases and 
other causes of death 

Proportion of population holding a 
current certificate of vaccina­
tion etc. 

Proportion of :population visiting 
different types of medical practi­
tioner 

Number of visits per head of those 
vlisiting 

Ratio of admissions to outpatient 
treatment to the population 

Ratio of admissions to 'inpatient 
treatment to the populatio~ 

Ratio of occupi.ed beds to avail~ 
able staffed beds 

-----2.'l'i~· ,,.,,,:;r.1 ang!'ee:oiiraticruuration of stay 
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Patients treated per year per avail­
able staffed beds 

Proportion of patients using dif­
ferent facilities 

Ratio of numbers on waiting lists 
to admissions in preceding year 



-------

Table 19,1. Health and health services: items of data, classificatiom and social indicators (continued) 

Items of data Characferi.rtic cla.rsifications _ Olher ela.rsificalioxs Social indicalor.r 

B. The use of health services (continued) 

3. Number of discharges from in~ 
patient treatment 

4. Number of persons dying while 
undergoing inpatient treatment 

(e) Use of special facilities 
1. Numbers using departments, such 

as surgical departments, and their 
divisions; such as general surgery, 
radiotherapy, neurosurgery and so 
on 

2. Units of treatment in radiology, 
physiotherapy etc. 

(f) ·Waiting lists 
1. Number on waiting list for admis­

sion and use of various spec:iel 
facilities 

as above 

as above 

as above (add type of 
treatment) 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

C. The facilities available for health services 

(a) Medical manpower 
1. New entrants into the various 

grades of the medical and nursing 
professions and the accompanying 
technical and ancillary staffs 

2. Numbers engaged in the above ac­
tivities 

3. Leavers from the above activities 
through change of job, retirement, 
death or other causes 

(b) Medical establishments 
1. Additions to capacity from new 

construction or otherwise of hos­
pitals and similar establishments in 
terms of available staffed beds 

Occupation, specialism 
and type of estab­
lishment, if any, to 
which attached 

as above 

as above 

Type of establishment 

2. Capacity of hoopitals and similar as above 
establishments in terms of avai1-
able staffed beds 

3. Reductions in capacity from de- as above 
molition or otherwise of hospitals 
and similar establishments in terms 
of available staffed beds 

Age, sex, geographical 
area, urban or rural 
area 

as above 

as above 

as above (omit age 
and sex) 

as above 

as above 

Ratio of numbers in various grades 
of the medical and nursing pro­
fessions to the population 

Percentage increase in various 
grades of medical manpower 
from year to year 

Percentage increase in capacity of 
various types of medical estab­
lishment from year to year 

Ratio of available staffed beds in 
medical establishments to the 
population 

D. Revenues and expenditures connected with health services 

(a) Revenues and expenditures 
1. Money values set out in the ac­

counting form outlined in the SNA 

Inputs into and, where possible, 
uts of health services meas-

ur hysical units or constant 
prices 

(b) Personal expend e on health serv­
ices 
1. Consumption expenditure 

- ---------------
2. Price index number of health serv­

ices 

Type of practitioner or 
establishment 

as above 

as above (add institu­
tional sector, kind 
of economic trans­
action) -

as above 

Index-number of inputs into health 
services at constant prices 

Geographical area, ur- Index-number of personal con-
ban or rural area, sumption expenditure on health 
national or ethnic services at constant prices 

--~----------~o~n~· g~in, socio-eco- Ratio of personal expenditure on 
nolll:l assrlize of health services to the total cost 
available ho~ofthese ""l!ervices 
income 
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19.66. The average number of days of incapacity 
in the year indicates the extent to which normal life is 
disrupted by ill-health without refereru=e to its gravity. 

19.67. The proportion of the population recorded 
in different medical registers is intended to indicate the 
prevalence of certain specific diseases in the population. 

19.68. The proportion of the population involved 
in various types of recorded accident is intended to in­
dicate the contribution of accidents to adverse health 
conditions. 

19.69. The proportion of the population suffering 
from defined disabilities indicates the prevalence of these 
disabilities. 

19.70. Standardized mortality rates for different 
diseases and other causes of death indicate their rela­
~ve importance and the way in which this changes over 
time. 

2. INDICATORS CONNECTED WITH THE USE OF .1 

HEALTH SERVICES 

19.71. The proportion of the population holding 
current certificates for vaccination etc. indicates the ex­
tent of the use of preventive medical measures. 

19,72. The proportion of the population visitini (or 
· being visited by) various types of medical practitioner 
indicates the use of these facilities. Oearly, this is a 
matter of supply and demand and, therefore, of price. 

19.73. Under given conditions of supply and price; 
_ the number of visits per head of those visiting JS in­
tended to indicate the extent to which the services of 
medical practitioners are concentrated on a wide or a 
narrow range of the sick population. 

19.74. The ratio of admissions to different forms of 
treatment to the population indicates the use made of 
these forms of treatment. li there is adequate capacity, 
that is to say if waiting lists ,are small, this type of 
measure could be said to represent demand at the cur­
rent price.· If this price is zero it could, perhaps, be 
said to represent need since, presumably, few people 
would undergo hospital treatment if they were not per­
suaded that it was necessary. 

19.75. The ratio of occupied beds to available 
staffed beds indicates the extent to which the general 
facilities of hospitals and similar establishments are 
used. 

19.76. The average duration of stay and the num­
ber of patients treated per year per available staffed 
bed are intended to indicate the extent to which the facil­
ities of hospitals and similar establishments are taken 
up by cases requiring a long treatment. It has to be 
recognized that length of stay is influenced by medical 
opinion which, in recent years, has tended to shorten 
the length of stay, partly, no doubt, for economic 
reasons but partly in the interests of the patient. 

·_ 19.77. The proportion of patients using different 
facilities is intended to indicate the relative importance 
of the need for the services of different departments and 
for different treatments. 

19.78. The ratio of the numbers on waiting lists 
to admissions in the previous year indicates the extent 

· to which capacity is catching up on or fall:ing short of 
demands. 

3. INDICATORS CONNECTED WITH THE. FACILITIBS 
' AVAILABLE FOR HEALTH SERVICES 

19. 79. The ratio of the numbers in various grades 
of medical manpower to the population indicates the 
extent to whicli there is an adequate supply of medical 
services as far as manpower is concerned. It is not easy 
to define adequate nor is it clear that, in countries where 
the ratio is low, it would be better. in terms of the 
health of the popufation, to increase medical manpower 
rather than to devote equivalent resources to improving 
the diet or housing conditions. 

·19.80. The ratio of available staffed beds in medical 
establishments to the population indicates the extent 
to which the main physical facility required for medical 
care in availa,ble. This indicator is subject to the same 
comment as the preceding one. 

19.81. The percentage increases from year to year 
in various grades of medical manpower and in the capa­
city of various types of medical establishment indicate, 
in relation to the growth of the population, _ the extent 
to which these components of medical care enable exist­
ing standards to be maintained. 

4. INDICATORS CONNECTED WITH REVENUES AND 
EXPENDITURES 

19.82. An index-number of inputs into health serv­
ices at constant prices provides the input measure of 
the output of these services usually adopted in the na­
tional accounts. A corresponding output measure of 
output is not suggested here because it is thought, in 
the terminology of section B of chapter VI above, that 
a producer-oriented measure of output,, even if it could 
be constructed, would be of doubtful vailue and that a 
consumer-oriented measure would raise many problems 
that have not yet been solved. 

19.83. An index-number of personal consumption 
expenditure on health services at constant prices indi­
cates the extent to which consumers are willing, if nec­
essary, to obtain these services at their own expense. 
This indicator will not be easy to interpret if the state 1 

plays a changing role in the provision of subsidized 
health services. · 

19.84. The ratio of personal expenditure on health 
services to their total cost indicates the extent to which 
these services are dependent on personal rather than 
government initiative. 

119 



:XX.,~UBLIC. ORDER AND SAFETY, OFFENDERS AND THEIR VICTIMS 
'~ 

A. Introduction 

20.1. As we shall see in the following section, the 
coverage of public order and safety in the SNA extends 
beyond what is discussed in . this part of the system in 
as much as it includes fire protection service~ • the 
registration of legal titles to property and the activities 
of the police in controlling traffic as well as civil couti5 
and tribunals in addition to criminal ones. : .. 

20.2. Here we shall be concerned with offenders 
and their victims, the offences they commit, the institu­
tions whose task it is to prevent and detect offences, 
to try offenders and to carry out the sentences imposed 
on them, and the predisposing conditions and ultimate 
consequences to offenders and their victims of criminal 
activity. ', . 

20.3. In the usual table, in paragraph 20.43 below, 
we shall divide the subject into offences (indictable and 
non-indictable), persons charged and convicted, persons 
in centres of detention and on probation, victims, their 
injuries and their lossesd and the facilities, outputs, 
inputs, revenues and expenditures of institutions of 
public order and safety. 

20.4. Reference will be made to some recent studies 
which attempt to link criminal activities with their pre­
disposing conditions, either personal or s~ial. 

20.5. The remainder of the chapter deals with 
characteristic classifications and with recommended 
series and social indicators. 

B. Boundaries \ 

· 20.6. A crime, or criminal offence, may b~•broadly 
defined, as in Carvell and Swinfen Green ( 41),. as any 
"act or omission forbidden by law on pain of punish­
ment". Every year many such offences are committed 
and many of them, perhaps the majority, go undetected. 
Of those that are known to the police, many go un­
resolved and perhaps only a minority are cleared up. 
Of these perhaps not more than half result in action 
against actual or supposed malefactors either through . 
cautioning by the police or by proceedings in a criminal 
court. Offences of different gravity are likely to be 
handled differently and to involve a complex structure 
of courts and procedures. After an. initial sentence has . 
been passed there will in some cases be a right of appeal. 

20. 7. The foregoing discussion is restricted to 
offences recognized by the criminal law, and it is clear 
from experience that action can only be taken in a 
minority of the cases known to the police. to say 
nothing of the total of criminal offences committed. 
It must also be realized that different individuals and 
groups will give different weight to different offences 
and, indeed, will have a concept of delinquency which, 
at the same time, may fall short of and extend beyond 
the concept reflected in the criminal law. However 
desirable it may be to examine alternative concepts of 
delinquency and to argue for an extension or con­
traction of the concept currently reflected in the law, 
it is necessary, for present purposes, to accept the 

legal concept of criminal offences. This concept has a 
wide overlap with the alternative, more personal, ones 
and is the only concept for which a more or less com­
plete information system exists. 

20.8. Thus the scope of this part of the system 
might be defined as relating to offences recognized by 
the criminal law about which sufficient is known to 
enable action to ·be taken, by either the police or the 
courts, against actual or suspected offenders. But just 
. as in the case of health we were concerned both with 
conditions predisposing to ill health and with in­
capacity resulting from it, so in the present case we 
are concerned with conditions predisposing to criminal 
acts and with the effect of these aots and their conse­
quences on the lives of those who commit them and 
those who are their victims. 

20.9. Just as there are many diseases., so there are 
many crimes. It is desirable to be able to study in­
dividual diseases or orimes, aggregations of diseases or 
crimes classified by type, or aggregations classified by 
gravity. The last distinction may be harder to make in 
the case of crime than in the case of disease because 
many crimes encompass a wide variety of acts: an in­
stance is dangerous driving. Most of us have witnessed 
acts of appallingly dangerous driving which, not having 
been observed by the police and not having led to an 
accident, fall outside the boundary suggested above. 
A far less glaring case which was observed by the 
police might lead to a criminal prosecution and, if the 
cause of death,, would be recorded as a serious crime. 

20.10. Furthermore, it must be recognized that 
legal systems inevitably work on the basis of a set of 
highly technical rules and. procedures, required, in the 
first place, in the interests of fairness and, · in the 
second place. in the interests of uniformity. Thus apart 
from such questions, which it is here suggested must be 
ignored, as to whether, say, procuring an abortion is 
a serious offence, there are also questions of what,, in 
I-aw, constitutes procuring an abortion, and what cir­
cumstances and evidence are needed to lead, on prosecu­
tion, to a verdict of guilty. 

20.11. Many aspects of the problem of measuring 
delinquency are discussed in Sellin and Wolfgang (185). 

20.12. The main institutions relevant to this se­
quence are the police,, the criminal courts and the 
centres of detention: prisons, borstal institutions, 
remand homes,, approved schools and so on. 

20.13. As we saw at the beginning of this chapter 
the government purposes falling under the beading 
public order and safety cover a somewhat wider ground 
than those included here. In the SNA (255, p. 87) they 
are described as follows: 

"Administration and research connected with the 
maintenance of internal order; law courts; police; 
fire protection; prisons and other places of detention 
and correction. Covers all outlays on fa.w courts and 
the judicial system, including general legal tribunals 
and related organizations in charge of parole and 
probation activities and the registration of legal titles 
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to property; transfer payments for legal aid to house­
holds and private non-profit institutions; expenditure 
on police activities including traffic control; expend­
iture for .the operation, upkeep and new construction 
of prisons and other places of detention and correc­
tion, . such as criminal asylums, reformatories and 
reform schools." 

C. Offences 

20.14. The usual point of departure concerns 
offences known to the police since very little can be 
said about other offences. A classification of this total 
by type of offence provides the most complete picture 
of the composition of offences. 

20.15. Apart from a classification by the nature of 
. the offence,, a division is usually given between more 

serious and less serious offences, indictable and non­
indictable offences in the British terminology. There 
may also be an intermediate category termed hybrid 
offences whose classification depends on the type of 
court in which they are tried. The purpose of this 
arrangement is to give greater flexibility in sentencing 
in cases, such as the more serious motoring offences, 
in which the act committed may vary widely in gravity. 
. 20.16. It may only be thought necessary to classify 
the more serious offences known to the police. This is 
the case in Britain. 
. 20.17; The second stage in the recording of offences 
is to enumerate and classify those that have been cleared 
• up. Offence·s cleared up include those for which a 
person is arrested or summoned, or for which he is 
cautioned, those taken into consideration by a court 
when the offender is found guilty on another charge. 
and certain of those of _ which a person is known or 
suspected to be guilty but for which he cannot for 
some reason (such as death) be prosecuted. In England 
and Wales the proportion of indictable offences cleared 
up has been, in cecent years, around 45 per cent of 
the indictable offences known to the police. . 

20.18. This is as far as we can go in the enumera­
tion and classification of offences. As we move on to 

Jegal proceedings, it is offenders rather than offences 
that are enumerated and classified. This matter forms 
the subject of the following section. 

D. Persons cautioned, charged and convicted 

obviously undesirable, information should be collected 
about the time-lag between the date at whioh a charge 
is made and the date at which the charge is disposed of. 

' E. Persons in centres of detention and 
· on probation 

20.23. _ Centres of detention consist, in addition to 
prisons. of a number of establishments mainly designed 
for youthful offenders: in British terminology, Borstal 
insti•tutions, remand homes, approved schools and so on. 

20.24. Centres of detention contain, in addition to 
sentenced offenders a number of other categories of 
individual. For instance, in -the case of prisons, there 
will be some as yet untried for a criminal offence, some 
convicted but awaiting sentence or inquiry and some 
civil offenders. These categories are likely ,to form a 
smaII proportion of the prison population at any given 
date but a comparatively large proportion of the ad­
missions in any given period. 

20.25. Persons placed on probation are included 
here because while they are at liberty, possibly slJlbject 
to certain conditions, for the time being, -they are liable, 
in the event of their commiting another offence, to be 
punished for the offence which led to their being placed 
on probation as well as for the later offence. 

F. Victims, their injuries and their losses 

20.26. Criminal statistics usually provide little in­
formation about victims and, as a consequence, relatively 
little is known about the groups in society which mainly 
suffer from criminal activities or about ithe degree of 
their injuries or the extent of their losses. It should not 
be too difficult to repair this gap even at the level of 
offences known to the police; indeed,, in the case of 
certain offences against property, an example of this is 
given by the United Kingdom Central Statistical Office 
(226, No. 3, table 140). 

G. Facilities etc. for public order and safety 

20.27. Finally, under this heading, the physical and 
financial inputs and outputs of institutions concerned 
with public order and safety are brought together. 

H. Criminal activities and their predisposing 
conditions 

. 20.19. In the first instance an offender may either 20.28. A number of recent studies have been made 
be cautioned by the police or be charged with an on the links between delinquency and various factors. 
offence and proceeded against in an appropriate form personal or circumstantial, which may act as predispos-
of court. From the United Kingdom Home Office (235) ing conditions. 
it can be seen that in England and Wales in 1968 20.29. In West (278) a first report is given on the 
about 10 per cent of offenders committing indictable Cambridge study of delinquent behaviour whioh is con-
offences were cautioned and the remainder were pro- cerned with boys aged 8 to 16 and relates the onset 
ceeded against. of delinquency to school performance and to family 

20.20. In the course of judicial proceedings, the and personal histories. . 
charge may be withdrawn or dismissed, the offender may 20.30. Wolfgang, Figlio and Sellin (286) contains 
be discharged, acquitted or otherwise found not guilty, a study of the careers between •the ages of 10 and 18, 
or he may be found guilty. of approximately 10,000 Phifadelphia boys born in 

20.21. Offenders found guilty may be discharged 1945. Many factors, such as socio-economic status and 
at this stage, put on probation, fined, imprisoned or race. are dealt with and the size of the sample makes 
otherwise dealt with. it possible to apply models of the type described in 

20.22. Judicial proceedings inevitably take time and chapter VII above both to offence transitions and to 
this may be increased by regulations designed to safe- age transitions. 
guard the interests of offenders. It may also be increased 20.31. Flynn,, Flynn and Mellor (70) adopt a dif-
by a lack of baJance between court facilities and the ferent and less personal approaoh to essentially the 
number of cases to be tried. Since avoidable delay is same problem, which they term social malaise research. 
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This method consists of working out the correlations 
between criminal, economic, educationaJ, health and 
social variables and then by means of various techniques,, 
suoh as cluster analysis and principal components 
analysis, finding out the main linkages by which Che 
whole set of variables is conneoted. 

20.32. Although not strictly relevant to the subject 
of this section, it is of interest that in Wilkins {280) a 
number of papers are brought together on tlhe use of 
mathematical models in the study of delinquency. 

I. Characte~istic classifications 

20.33. If we are to be able to trace the develop­
ment of criminal behaviour through life and the con­
sequences of this behaviour for the individuals con­
cerned, we shall need a similar set of classifications to 
those suggested in the case of health. The general 
picture seems to be as follows. A small minority of the 
population, usually of a predisposing temperament and 
living in a predisposing enV'll:onment, _are muc~ m~re 
likely than others to become mvolved m early Juvenile 
delinquency. Of all those who do become involved. 
some learn their lesson ·and manage to pull out of a 
life of crime whereas others tend to become more 
deeply involved in it, eventually becoming habitual 
criminals and usually ending by making great demands 
on public assistance, wel!are and psychiatric services. 
The treatment of offenders has as its principal aim the 
diminution of the likelihood of a return to delinquency, 
an aim which probably calls for a differential treatment 
of offenders. 

20.34. In the light of this discussion, the following 
classifications are proposed. 

1. EARLY-WARNING INDICATORS 

20.35. These play a similar role to the predisposing 
conditions discussed, in connection with health, in sec­
tion C.1 of c:hapter XIX. West {278) discuss·ed the 
characteristics of boys identified at an eady age as 
troublesome individuals: truancy, laziness, aggressive­
ness, lying, stealing, destructiveness and many others. 
He relied on two sources in his attempt to measure 
early misconduct: class teachers and psychiatric social 
workers. He showed that the minority of boys identified 
as being particularly badly behaved at age 8 to 9 
showed a greatly increased liability to juvenile court 
appearance under 1:ihe age of 14; ,and further that assess­
ments -reached at age 8 tended to be confirmed by 
a new set of teachers at age 11. He found that trouble­
some conduct is positively correlated with almost every 
adverse item, whether of the boy_ himself or of his 
background. 

2. OFFENCES 

20.36. A detailed dassification of offences is used 
. for statistical purposes but there is also need for a 
shorter list obtained by grouping offences. For instance, 
in England and Wales, indictable offences are grouped 
into six classes while for non-indictable offences the 
only group shown separately relates to motoring 
offences. 

3. GRAVITY OF OFFENCE 

20.37. Categories of offence can be put in an order 
of gravity: as 'Ye have seen, motoring offences range 
from trivial parking offences to highly dangerous driving 
resulting in death. In Scotland a distinction between 
crimes and offences is made in presenting statistics 

much as the distinction between indictable and non­
indictable offences is made in En~and and Wales. 
It might be useful to go beyond thls simple dichotomy 
and recognize a number of categories of gravity. The 
weighting problems involved in establishing an index 
of delinquency have been . discussed in Sellin and 
Wolfgang {185). 

4. TREATMENT OF OFFENDERS 

20.38. Treatments cover a wide range, a range 
which varies from age to age or at any :mte between ju­
veniles and adults. For instance, in England and Wales, 
prison sentences are only imposed on individuals over 
the age of 16, but below that age :there are a number 
of institutions to which a guilty individual can be 
committed. Further, there are different types of prison, 
and prison sentences differ in more char:acteristics than 
length. It must also be recognized that the sentence 
initially imposed may not only be varied on appeal 
but may also be in part remitted, as a consequence, 
for instance, of the offender's good conduct. 

5. iINSTITUTIONS 

20.39. In this part of the system we are mainly 
concerned with the police, the criminal courts, prisons 
and -similar institutions, including certain psychiatric 
institutions. It is desirable not only to classify these 
institutions but also to distinguish between their main 
activities which may not be separately institutionalized. 
For instance: the police are concerned with the regula­
tion of traffic as well ias with crime; prisons contain 
non-criminals as well as criminal prisoners. 

6. [NCAPACITY 

20.40. This term,, which is not as appropriate . in 
this context as it was in the case of health, is intended 
to relate to the states in which offenders, and especially 
habitual offenders, are found after they have served 
their sentence. Many return to normal life but a sub-­
stantial number become more and more enmeshed with 
the prison system, with psychiatric and welfare services 
and with organizations of all kinds that provide assist­
ance for those who become increasingly incapable of 
organizing their lives. 
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7. VICTIMS 

20.41. Different offences are directed against dif­
ferent kinds of victim and it would be useful to know 
about the characteristics of victims as well as about 
the characteristics of offenders. 

8. Loss, DAMAGE AND IN.JURY 

20.42. This is also a matter on whioh little is 
normally recorded. Information about it would help 
to clarify the picture of the changing nature of crime . 
It would have to be recognized that potential victims 
are likely to respond to changing criminal practices. 
For instance, if street robbery becomes more prevalent_, 
pedestrians are likely to carry less cash around with 
them; but it may not be iadvisable to carry none, since 
in that case ,the criminal may substitute _ a persona! 
injury for his intended thef.t. 

J. Recommended series 

20.43. The items of data, classifications and social 
indicators in respect of public order and safety, offenders 
and their victims are set out in table 20 . .t below. 



Table 20.1. Public order and safety, offenders and their victims: .items of data, classifications and social indicators 

Items of data 

(a) Offences' 
1. Number known to the po­

lice 

2. Number cleared up 

(a) Persons cautioned, charged 
and convicted 
1. Number cautioned 

2.' Number charged 

3. Number convioted 

(a) Persons in centres of detention 
1. Admissions of sentenced 

offenders 
2. Admission of other cate­

gories of individual 
3. Number of sentenced of­

fenders in centres of deten­
tion 

4. Number of others in centres 
of detention 

Characteristic classifications Other classifications 

A. Offences 

Indictable/non-indict­
able, type of of­
fence, gravity of 
offence 

as above 

Geographical area, urban or 
rural area 

as above 

B. Persons cautioned, charged and convicted 

as above 

as above 

as above (add num­
ber of convictions 
to date, nature of 
sentence) 

as above (add age, sex, na­
tional or ethnic origin, 
socio-economic class) 

as above 

as above 

C. Persons in centres of detention and on probation 

For individuals: as as above 
above 

For institutions: type as above 

as above as above 

as above 

S. Number of sentenced of- as above 
fenders leaving centtes of 

as above 

detention 
6. Number of others leaving 

centres of detention 
(b) Persons on probation 

1. Number entering a period 
of probation 

2. Number on probation 

as, for individuals, 
above 

as above 
3. Number released from a· as above 

period of probation 

as above 

as above 

as above 
as above 

D. Victims, their injuries and their losses 
(a) Victims 

1. Number of human victims 

2. Number of institutional 
victims 

(b) Injuries 
1. Number of injuries 

(c) Losses 
1. Number of losses to human 

victims 

2. Number of losses to insti­
tutional victims 

as above 

as above 

as above (add sever­
ity of injury) 

as above (add amount 
of loss; omit 'sever­
ity of injury) 

as above 

as above 

Institutional sector, kind of 
economic activity 

For victims: as for human 
victims above 

as above 

Institutional sector, kind of 
economic activity 
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Social indicators 

Number of offences known to the 
police per 100,000 of the pop-
ulation · 

Ratio · of indictable offences 
against the person to all indict­
able offences 

Average gravity of indictable of­
fences 

Number of offences cleared up 
per 100,000 of the population 

Ratio of indictable offences 
cleared up to all offences 
cleared up 

Ratio of numbers cautioned to 
numbers cautioned and charged 

Ratio of numbers convicted to 
numbers charged 

Average number of convictions to 
date per convicted offender 

Ratio of suspended prison sen­
tences to all prison sentences 

Ratio of sentenced offenders to all 
inmates 

Average length of term in respect 
• of those sentenced to prison or 

other centre of detention 

Average length of term actually 
served 

Average period of probation 

Number of human victims per 
100,000 of the population 

Number of institutional victims 
per 100,000 of the population 

Average gravity of injuries 

Average value of losses to human 
victims 

Average value of losses to insti­
tutional victims 



Table 20.1. Public order and safety, offenders and their victims: items of data, elassifl.cations and social indicators 

(continued) 

llem.r of data Characteristic cla.rsijication.r Other cla.r.ri/ication.r Social indicators 

E. Facilities etc. for public order and safety 

(a) Manpower 
1. Number employed in police 

departments, institutions of 
criminal justice, centres of 
detention etc. 

2. Number of voluntary work­
ers, such as magistrates, 
connected with public order 
and safety 

3. Number of full-time equi­
valents engaged on duties 
connected with public order 
and safety 

(b) Use of time 

1. Time taken in clearing up 
offences 

Type of institution 

as above 

as above 

Indictable/ non-indict­
able, type of of­
fence 

2. Time taken in judicial pro- as above 
'ceedings 

3. Time taken between mak- as above 
ling charges and disposing 
of them 

(c) Capacity of centres of deten­
tion 
1. Number of cells or rooms Type of institution 

(d) Revenues and expenditures aris­
ing in institutions of public 
order and safety 
1. Money values set out in the as above 

accoU:nting form outlined in 
the SNA 

2. Inputs and, where possible, as above 
outputs measured in phys-
ical units or at constant 
prices 

Age, sex, geographical area, 
urban or rural area, oc­
cupation 

as above 

Numbers employed in different 
branches per 100,000 of the 
population 

Number of full-time equivalents in 
different branches per 100,000 
of the population 

Proportion of time spent in dif­
ferent branches on duties con­
nected with public order and 
safety 

Average time taken in clearing up 
offences 

Average time taken in judicial 
proceedings 

Average time taken between mak­
ing a charge and disposing of it 

Geographical area Average number of inmates per 

Institutional sector, kind of 
economic transaction 

cell or room 

Index-number of inputs connected 
with public order and safety at 
constant prices 

the capacity of centres of · detention and the revenues 
and expenditures connected with public order and 
safety. 

20.44. As can be seen, table 20.1 is divided into 
five panels relating to: offences; persons cautioned, 
charged and convicted; persons in centres of detention 
and on probation; victims, their injuries and their 
losses; and facilities etc. for public order and safety. 1. !NDICATORS CONNECTED WITH OFFENCES 

20.45. The items of data in the first panel relate 20.50. The number of offences known to the police 
to the number of offences known to tbe police and in relation to the population provides the fullest measure 
the number of offences cleared up. · available of the extent of crime. 

20.46. The items of data in the second panel relate 
to the number of persons cautioned, charged and con- · 20.51. The number of offences cleared up in rela-
victed. tion to the population indicates the extent to which it 

is possible to account for known crimes. 
20.47. The items of data in the third panel relate 

to_ the number of admissions to, inmates of and releases 20.52. The ratio of indictable offences cleared up 
from prisons and other centres of detention and the to all offences cleared up indicates ithe relative import-
number of persons entering, on and released from a ance of serious offences. 
period of probation. 20.53. The ratio of indictable offences against the 

20.48. The items of data in the fourth panel relate person to all indictable offences indicates the relative 
to human and institutiona.I victims and the ·injuries and importance of homicide, assault, injury etc. in com-
losses they suffer. _ paris_on with other offences. . 

20.49. The items of data in the fifth panel relate 20.54. The average gravity of indictable offences 
to manpower conneoted with public order and safety, is intended to indicate whether crime is changing in 
the time tiaken to carry out different stages of the work. gravity as well as in quantity. 
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2. INDICATORS CONNECTED WITH PERSONS CAUTIONED, 
CHARGED AND CONVICTED 

20.55. The ratio of the numbers cautioned to the 
numbers cautioned and charged indicates the extent to 
which offenders are not proceeded against to the point 
of judicial proceedings. 

20.56. The ratio of tlhe numbers convicted to the 
numbers charged indioates the extent to which charges 
are upheld in judicial proceedings. 

20.57. The average number of convictions to date 
per convicted offender ·throws some light on the pheno­
menon of recidivism. 

20.58. The ratio of suspended prison sentences to 
a,Il prison sentences indicates the extent to which prison 
sentences are not enforced unless another conviction 
is made within a stated period. 

3. INDICATORS CONNECTED WITH PERSONS IN CENTRES 
OF DETENTION AND ON PROBATION 

20.59. The riatio of sentenced offenders to all in­
mates indicates the extent to wibich the oapacity of 
centres of detention is used for other purposes. 

20.60. The average length of term in respect of 
those sentenced to prison or other centre of detention 
throws some light on the judicial assessment of the 
offence and the offender. This measure is likely to be 
affected by, the introduction of new methods of treating 
offenders, such as the suspended sentence. · 

20.61. The average length of term actually served,, 
when compared with the average length imposed in the 
initial sentence, indicates the extent to which sentences 
tend, in part, to be remitted. 

20.62. The average period of probation indicates 
llhe way in which this method of treatment is used. 
The same calculation could be. made with respect· to 
suspended sentences. · 

4. INDICATORS CONNECTED WITH VICTIMS, THEIR 
INJURIES AND THEIR LOSSES 

20.63. The number of human and institutional 
victims in relation to the population provides an alter­
native indication of the e:xitent of crime even if the 
offences in question cannot be cleared up. 

20.64. The average gravity of injuries is an indica­
tion of tihe seriousness of crimes against the person. 

· · 2Q.65. The average value of losses to human and 
to institutional victims is an indication of the seriousness 
of crimes against property; 
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5. INDICATORS CONNECTED WITH FACILmES ETC. FOR 
PUBUC ORDER AND SAFETY 

20.66. The nu~rs employed and full-time equi­
valents in different branches in relation to the popula­
tion indicate the rela,tive importance of these branches 
as users of manpower. ''\ 

20.67. The proporti~~ of time spent in different 
branches on duties connected witlh public order and 
safety indicates tlle extent to which these branches 
have other duties to perform. , 

20.68. The average times taken in various stages 
between the knowledge of an offence and the final 
disposition of it indicates the speed with whioh dif­
ferent branches connected with hw and order work • . \ 

20.69. The average number of inmates per cell or 
room provides some indication of the extent to which 
the capacity of centres of detention is '1ldequate. 

20.70. An index-number of inputs hrt<\ t!Je dif­
ferent branches connected with public order ahQ safety 
provides the input measure of output of tlhese services 
usually adopted in ,the naitional accounts. ~ 

\ 
\ 

\ 



Part Three. Examples and Applications 



XXI. THE CONTENT OF PART THREE 

A. Introduction 

21.1. The aim of this part of the report is to 
exemplify and illustrate numerically some of the main 
uses of the system and, in particular0 those parts of it 
which require the collection of new kinds of data. The 
more elaborate a system becomes the more difficult it 
is to justify it in detail solely by reference to general 
principles, .as can be seen from the experience with the 
system of national economic accounts. When the fi.rs,t 
standard systems were formulated in the decade follow­
ing the Second World War (157,252) distinctions sucih 
as those between production, consumption and accumu­
lation or between current and oapital transactions, based 
on general economic and accounting principles, sufficed 
to provide a coherent framework for the simple struc­
tures proposed. With the elaboration of these structures, 
as in the revised SNA (255), to include input-output 
and flow-of-funds data, an appeal to more than general 
principles became necessary. It was intended, for in­
stance, that the new sys-tem should provide a basis for 
input-output analysis and so0 in recommending data 
on production, attention had to be paid to t:he experi­
ence that had already been gained on the best means 
of constructing analytically useful tables; and an indica­
tion was given of what could be done· with the data 
recommended. 

B. Reasons for providing examples in the 
present case 

21.2. In the first place, the present report, with its 
emphasis on connectedness, flows and longitudinal data, 
makes considerable demands in respect of statistics to 
be collected and so it is desirable to show what can be 
achieved by the work entailed. Thms is particularly so 
since,, in the present context, the development of models 
with the help of mathematics has increased greatly · in 
the past decade and may not as yet be widely known. 

21.3. In the second place, it is interesting to see 
in what areas it has been possible to make the kind of 
analyses described in this report and what kinds of data 
have been used. The system described in the first two 
parts doe!l not require the introduction of an individual­
ized data system for its realization although, as was 
stated in chapter IV, such a source of data can, in 
principle, be regarded as ,the ideal. But an 1-D system 
poses many problems and is not likely to be introduced 
universally in the near .future. In the meantime other 
sources can be used as was suggested in Cihapter IV. 
Many writers who deplore the lack of flow-data indicate 
how existing methods could be modHied to enable them 
to be collected. 

21.4. In the third place. examples help to under­
line the essential unity of the system while recognizing 
the specific problems that are encountered in different 
fields of appbcation. 

21.5. In the fourth place, at a more technical level, 
examples help to bring out the conceptual and taxonomic 
problems that are commonly encountered and which a 
well-designed system of statistics should meet as far 
as possible. 

21.6. Finally, examples help to clarify the role that 
new data and new methods can reasonably be expected 
to play in the formulation of policy. At present, attitudes 
to decision-making are undergoing radical changes in 
many fields: it is recognized that there is a limit to 
what can be expected of the flair and hunch of even 
experienced individuals in dealing with a complex 
system. Hence there is a demand for more formal, 
penetrating and communicable analyses. But if this 
desiraible change in attitude is to accelerate and not 
retard the achievement of desirable aims. it is necessary 
to be as clear as possible about what can be expected 
now · from the new data and analytical methods as 
opposed to what can be expected from them a genera­
tion or two hence when they have been perfected or 
at least improved. 

C. The chapters which follow 

21.7. The chapters which follow are arranged in 
the order of those in part Two and so each brings 
together examples relevant to a , part of the sys-tern. 
A chapter may provide an opportunity for describing 
data, teahniques or analyses and no attempt is made 
to illustrate an · these aspects of the subject in each 
chapter. Where possible, examples are given which 
illustrate connexions between different parts of the 
system. In presenting these examples it would have been 
possible to invert the roles of subsystems and problem 
areas: to ibave chapters concerned, say, with the 
physically disabled or the aged poor rather than with 
health or the distribution of income. But since the 
possibilities of this kind of inversion within the system 
are obvious, it seems more convenient for present 
purposes to rel)eat the order adopted in part Two. 

21.8. The chapters are divided into sections each 
of which provides one or more examples on a particular 
topic. The e~amples used are not the result of a 
relentless search of the literature and are not intended 
to provide a complete survey of applications in the 
different fields. In short,, they are illustrative, not 
exhaustive. 
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XXII. . EXAMPLES RELATING TO THE SIZE AND STRUCTURE OF THE 
POPULATION, BIRTHS, DEATHS AND MIGRATION 

A. Introduction 

22.1. A knowledge of the size and structure of the 
population, -the factors making for change and the 
changes that are likely to take place in the future 
occupies a central place in this report. 

22.2. The problems involved in acquiring reliable 
information in this area ,are discussed historically from 
British experience in Glass ( 82); and the two collections 
of historical reprints contained in Glass ( 83, 84) are 
also of interest. 

22.3. Many aspects of population models are dis­
cussed and illustrated in Keyfitz ( 121) ; and deter­
ministic and stochastic models based on both a con­
tinuous and a discrete treatment of ti.me are presented 
in Pollard (166). · 

22.4. Insight into the influence of changes in fertility 
and mortality on the growth and stability of a popula­
tion can be gained by decomposing the . fertility and 
survival matrix ( of which a simplified and incomplete 
example was given in table 3.1 above) in terms of its 
characteristic roots and vectors. An · example of this 
type of analysis, based on Keyfitz (120) is given below. 

22.5. A summary measure of the reproductive 
power of a population is provided · by the gross ( or 
better still net) reproduction rate; and summary meas­
ures of the influence of mortality are provided by the 
expectation of life at birth or at later ages, whioh can 
be calculated from a life table. These measures have 
been provided for ,a large number of oountries by the 
United Nations since 1948 ·(251). A wide range of 
life table calculations are presented in Preston, Keyfitz 
and Schoen (171). A curvilinear relationship between 
the expeota,tion of life at birth and the GNP per head 
has been noted on several occasions,, for instance in 
McGranahan and others (135) and in Stone (206). 

22.6. One of the main practical tasks of demo­
graphic analysis is to provide population projections. 
If all that is required is the future size of the popula­
tion, estimates could be made by fit·ting some form of 
growth curve to statistics of population numbers. 
A sigmoid curve, with lower and upper asymptotes, is 
usually considered appropriate, and many calculations 
have been made with the logistic curve, introduced in 
Verhuls1: (271) and independently discovered some 
80 years later by Pearl and Reed ( 163). In this formula­
tion the size of a population is expressed as a function 
of time. and so it can be regarded as a form of trend 
analysis; on the other hand, the logistic curve can be· 
derived frnm the assumption that a population would 
grow at a constant rate but for the action of a retarding 
force proportional to its size. In practice, however, it 
has been usual to find that a logistic curve, while fitting 
past observations closely, gives an upper bound which 
is exceeded a few decades after the calculations have 
been made. 

22.7. In order to reach a more satisfactory base 
for projections it is necessary to examine the changes 
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that have taken place in the relevant demographic 
factors,, in particular in age-specific fertility and mor­
tality, and to · consider how ,they are" likely to vary in 
the future. Allowance must also be made for migratory 
movements, which are usually somewhat unpredictable. 
Migration models are discussed in Keyfitz (121) and 
in Wilson (285). Thus actual projections are based on 
disaggregated data and embody changing relationships 
whether or not a formalized model is used. 

22.8. The assessment of world population prospects 
in the year 2000 made by the United Nations in 1963 
(247) was mentioned in section B of chapter II above. 
This study was repeated in 1968 (248). Still more 
recently a detailed · analysis of world population growth 
has been provided in Frejka (73 ). These works bring 
out two points very clearly: (a) regional differences 
are so great that it is necessary to build up the world 
picture· by aggregating the results for different countries 
and regions; and ( b) so many uncertainties exist that 
it is desirable to present projections based on alter­
native assumptions :riather than a single series of pro­
jections based on 'what are deemed to be the most 
likely assumptions at the moment.· · 

B. The matrix of fertility and survival 
22.9. This type of matrix, exemplified by table 3.1 

above, provides the basis for a simple population model 
in which migration is ignored. ,If we denote such a 
ma,trix by A we can write A == B + C, where B relates 
to the fertility rates appearing in the first row of A and 
C relates to the survival rates appearing in the sub­
diagonal of A. This C-matrix · is the same as the 
C-matrix of the open models described in section C of 
chapter VII above, but it is the simplest possible version 
in that the only possible change of state is the transition 
from one age group to the next. 

22.10. 'fable 3.1 relates to the female population 
only. If we denote males and females by the suffixes m 
and /, then we can write 

.\n1 = A1n1 = B1n1 + C1n1 (XXIl.1) 
and 

.\DIii = B111D/ + C111D111 (XXII.2) 

where Din and n1 denote respectively the male and fe­
male age-composition vectors in some initial or base 
period. If we assume that the coefficient matrices, B1, 
C,, Bm and Cm, are constant then we can write 

.\Tn = Aln, 
T-l T-e-t 

= Cln1 + .:o c, B1A/n1 (XXIl.3) 
and 

T-1 T-8-1 

Arn,,,= C,,,rn,,, + IC,,, B,,,A/n1 ,~,o 

(XXII.4) 



on the !lines set out in section C.1 of chapter VII In the second row of (XXII.3) and in '(X.Xll.4)the 
age-composition vectors consist of two terms, the first 
of which shows the survivors from the initial stock and· 
the second of which shows the surviving new entrants 
(births) from all later periods. Since the C-matrices 
are lower triangular,. the first term on the right-hand 
sides of (XXIl.3) and (XXIl.4) is zero for all values 
of T which exceed the human life span. 

-~~- . 

22.11. If migration can be ignored and if it is 
thought that the elements of the A-matrices will re­
main constant, then (XXll.3) and (XXIl.4) can be 
used to make projections. If the A-matrices are ex­
pected to change, then the model must be reformulated 

22.12. Another use for the A-matrices, in which 
their constancy is simply assumed, is to study the im­
plications of the · present structure of the population. 
Let us now tum to some examples. 

C. One thousand girls and their progeny 
22.13. In Keyfitz (119) several A-matrices are 

given for the United States and Mexico. These matrices 
relate to females grouped into nine five-year age groups 
spanning the ages O through 44. The 1960 matrix for 
the United States is 

0 0 0.1068 0.4135 0.5416 0.3686 0.2007 0.0862 0.0195 
0.99633 0 0 0 0 0 0 0 0 
0 0.99829 0 0 0 0 0 0 0 
0 0 0.99789 0 0 0 0 0 0 

A 0 0 0 0.99689 0 0 0 0 0 (XXII.5) 
0 0 0 0 0.99606 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

where the suffix f is omitted since in this analysis we 
shall not be concerned with males. If we raise this 
matrix to successive powers, concentrate on the first 
column of the resulting matrices and multiply the ele­
ments of each of these columns by 1,000, we shall 
obtain at 5-year intervals estimates of the survivors of 

0.99477 0 0 0 
0 0.99253 0 0 
0 0 0.98867 0 

1,000 girls, aged 0-4 in year 0, plus their female pro­
geny, classified by age group. The result of summing 
these numbers at 25-year intervals is shown in table 
22.1 together with the corresponding cakulations based 
on a 1940 matrix for the United States and a 1960 
matrix for Mexico. 

Table 22.1. Progression to· the end of the child-bearing ages of 1,000 girls under 5 
in year 0 and their female progeny over a span of 100 years for three 
different fertility and survival matrices 

(Numbers) 

Fertility 
and survival 0 25 

matrix 

u.s., 1940 1000 1527 

u.s., 1960 1000 2037 

Mexico, 1960 1000 2054 

The order of these series is not surprising: it is well 
known that fertility was unusually low in the United 
States in 1940 and is unusually high in Mexico. What 
may be surprising is the magnitude of the difference 
that can develop over a century: the final figure based 
on the Mexi~an 1960 matrix is nearly 15 times the 
final figure based on the American 1940 matrix. 

22.14. The numbers in table 22.1 are totals: the 
survivors under the age of 45 from the original 1,000 
girls plus their surviving female progeny under the 
same age. It would not be difficult to divide these totals 
between the nine five-year age groups, as is done in 
Keyfitz (119); and it would not be much more diffi­
cult to do this while at the same time keeping separate 
the generations:· mothers, daughters, grand-daughters 
and so on. This calculation is not given in Keyfitz ( 119) 
but an approximate version is set out in table 22.2 
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50 75 100 

1459 1631 1724 

3225 5582 9520 

4422 10704 25193 

below for time periods O by five-year intervals to 50. 
The approximation is fairly close: where it can be 
checked with Keyfitz's results a difference as great as 
two occurs only once. 

22.15. Tabfo 22.2 shows transient movements; 
eventually the progeny of the 1,000 girls will arrange 
themselves in a stable age distribution and thereafter 
will grow at a constant rate. This age distribution and 
this constant rate of growth are characteristic of the 
A-matrix and do not depend at all on whether we 
start off with 1,000 girls aged 0-4, 1,000 young women 
aged 25-29 or the actual distribution of the female 
population under 45 yeMs of age. However, the closer 
our starting vector is to the stable age composition 
vector of the A-matrix, the shorter will be the transient 
period before the stable vector is reached. 



Table 22,2. Progression to the end of the ehild-bearing ages of 1,000 girls under 5 in year O and their 
female progeny over a 50-year span, given the U.S. fertility and survival rates of 1960 

(Numbers) 

Age groups o I 5 I 10 I 15 I 20 I 25 I 30 I 35 I 40 I 45 I 50 

0-4 1000 
5-9 996 

10-14 995 
Cl) 15-19 993 $., 
llJ 20-24 989 .c: 
,I.I 25-29 986 0 ;:.:: 30-34 980 

35-39 973 
40-44 962 

Total 1000 996 995 993 989 986 980 973 962 0 0 

0-4 106 410 536 363 197 94 ,19 
5-9 106 408 534 362 196 84 19 

10-14 105 407 533 361 196 84 
Cl) 15-19 105 407 532 360 196 ,.. 

20-24 105 406 530 359 (II 
,I.I 25-29 104 404 528 .c: 
bO 30-34 104 402 ::s 
Cll 35-39 104 ~ 

40-44 

Total 0 0. 0 106 516 1049 1409 1604 1683 1697 1692 

0-4 11 87 282 517 627 
5-9 11 87 281 515 

Cl) 10-14 11 87 280 , ,.. 
15-19 11 86 (II 

,I.I 20-24 11 .c: 
bO 25-29 ra 

'Cl 30-34 
I 35-39. 'g 
Cll 40-44 ,.. 

C> 
Total 0 0 0 0 0 0 11 98 380 896 1519 

Cl) 

0-4 1 14 $., 
(II 

5-9 1 ,I.I 
.c: 10-14 00 
::, 15-19 Cll 

'Cl 20-24 I 
-g 25-29 
Cll 30-34 ,.. 
bO 35-39 I 
,I.I 

40'.""44 Cll 
(II ,.. 

C> Total 0 0 0 0 0 0 0 0 0 1 15 • 

0-4 1000 106 410 536 374 284 366 537 641 
5-9 996 106 408 - 534 373 283 365 ·535 

10-14 995 105 407 533 372 283 364 
15-19 993 105 407 532 371 282 

.-4 20-24 989 105 406 530 370 
Cll 25-29 986 104 404 528 ,I.I 
0 30-34 980 104 402 E-t 

35-39 973 104 
40-44 962 

Total 1000 996 995 1099 1505 2035 2400 2675 3025 2594 3226 
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22.16. · A clearer understanding of the effects of 
changes in fertility and survival on the future growth 
and composition of a population can be gained from 
a decomposition of the A-matrix in terms of its char­
acteristic roots and vectors, a subject to which we shall 
now tum. 

D. The decomposition of the A-matrix 

22.17. It is possible to calculate a diagonal matrix, 
A • r say, and a matnx V say, both of the same order as A, 
such that 

A 

A= V r v-1 (XXIl.6) 

where the elements of r are the roots of the character­
istic equation 

IA - p 11 = 0 (XXIl.7) 

and where the kth column of V, Vk say, is the charac- · 
teristic vector corresponding to the kth element of r, rk 
say, and satisfies the equation 

(A - rk I) vk = { 0, 0, ... , 0 } (XXIl.8) 

A v, v-1 .= 

LJ

l.12241 
1.04471 
0.95852 

0.28278 0.04244u 
-0.52438 -0.20315 

0.95852 0.95852 

ri-05944 

Lo 
0 

-0.53177 
0 

· 22.19. The diagonal matrix in (XXH.11) contains 
the three roots of the charaoteristic equation (XXII. 7). 
Only one of these, as must be the case, is positive, the 
other two in this ex,ample being negative. The positive 
root is the dominant root and, as the matrix is raised 
to successively higher powers0 will increase without 
limit. By contrast, the two minor roots, being negative 
and less than one,-will change sign when raised to each 
successive power but at each round will. become smaller 
and will tend to zero. In time, the female population 
under 45 wi11 grow at the rate indicated by the 
dominant root; and the age composition of this popula­
tion will tend to proportionality with the dominant 
characteristic vector, that is the first column of the first 

. matrix of (XXII.11). Since the whole analysis relates 
to females under 45~ this means that eventually this 
part of the population would grow steadily at the rate 
of about 5.9 per cent per 15-year period and that about 
36 per cent would be in the age group 0-14, 33 per 
cent would be in the age group 15-29 and 31 per cent 
would be in the age group 30-44. 

. 22.20. The position might be different if a change 
were to take place in the age-specific birth rates, and 
the kind of ana,lysis outlined above can be used to 
examine the probable consequences. In Keyfitz (120) 
two possibilities a,re considered. 

22.21. In the first place it is assumed that no births 

From (XXII.6) it is clear that 

AT = v;,.v-1 (XXII.9) 

Equation (XX:ll.6) represents the decomposition.of the 
A-matrix into its characteristic roots, the elements of r, 
and its characteristic vectors, the corresponding col­
umns of V. How this oan be done and the purpose of 
doing it are described in Keyfitz (121, chapter 3); 
here only an e~ample is given of its use in demographic 
analysis. · 

22.18. In Keyfitz (120) an A-matrix relating to 
American females around 1940 is given, first in terms 
of nine five-year age groups spanning ,the ages 0-44 
and then,, for ease of expository calculation,. in terms 
of three 15-year age groups. The aggregated matrix is 

, ~0.32167 0.68154 0.1211J 
A = 0.98610 0 0 (XXU.10) 

0 0.97203 0 ·. 

It is then shown that the decomposition matrices, 
A 

Vr V-1 are 

· 0 J [. 0.49663 
0 · 1.92919 

-0.20601 -2.42580 

0.37156 
-1.66963 

1.29806 

. 0.05670 
-0.43939 

1.42579 

(XXII.11) 

means that in the stable state the growth rate will only 
be a little less than .before but that the transient waves 
in population numbers, which arise if the initial age­
composition vector is different from the s,table vector, 
will take much longer to die away. 

22.22. In the second place it is . assumed that all 
the births are attributed to the middle age group. 
In this case the roots become: r1 = 1.03, r2 = -1.03 
and rs= 0. This represents a radical change: not only 
is the dominant root now substantially smaller than it 
was but the second root is equal to it in magnitude 
though opposite in sign. This means that any wave in 
population numbers would not die away but would 
keep pace with the population . 

·· 22.23. It should be emphasized that the decom­
position of the A-matrix is a useful tool of demographic 
analysis because it enables us to gain some insight into 
the probable effects of specific changes in fertility and 
mortality. It is not likely to be so useful in making 
predictions since in praotice fertility and mortality may 
change all the time and neither remain constant nor be 
subject to a single once-and~for-all change as assumed 
in the above examples. 

E. Fertility and the rate of increase of a 
population • 

are attributable in the 15-year period to females in the 22.24. As was said in section H.2 of chapter X 
first age group and that 70 and 30 per cent of the same above, the crude birth r-ate is a poor measure of 
total of births are attributable respectively to the sec- fertility since it is affected by the age composition of 
ond and third age groups. The roots now become: the population and the age distribution of fertility 
r1 = 1.052, r2 = -0.526 - 0.351, and rs= -0.526 + as well as by the level of fertility. What was there 
0.351, where , e: y -1. The dominant root is only a called the general fertility rate would, if multiplied 
little reduced but the modulus, 0.632, of ,the two com- by the number of years in the reproductive span,, 
plex roots is greater than tihe moduli, 0.532 and 0.206 provide a crude measure of the average number of 
respectively, of the two minor roots of (XXII.11). This chiildren born by a woman who passed through the 
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whole span at current age-speci:fic fertility rates. 
Properly made with the help of age-specific rates, 
rather than on the assumption that the average rate can 
be applied at all ages, this measure is termed the total 
fertility rate. The gross reproduotion rate is similar but 
i_s restricted to female births. OnJy the net reproduction 
ra.te takes account of mortality and allows for the 
possiibiliity that a girl may not live to the age which 
her mother was when she was born. 

22.25. Another method of estimating the repro­
ductive power of a population is to take the sum of the 
products of first marriages classified by age group and 
mean completed family .sizes classified by age at mar­
riage, and then to allow for the proportion of females 
in total births and the relative importance of illegitimate 
births. Even if time series of completed family sizes by 
age · of bride are available, a considerable amount of 
extrapolation is needed to obtain an estimate of repro­
ductive power which is representative of the present 
day as opposed to various periods in the past. . 

22.26. This brings us to the matrix decomposition 
method outlined in the preceding section. This method 
provides an estimate of the stable age composition vector 
associated with a given set of fertility and mortality 
rates and so, makes it possible to take account of the 
age composition. of the population as it would be if the 
present forces of fertility and mortality were allowed 
to work themselves out. 

F. Mortality and the expootation of life 

22.27. The estimates presented by the United 
Nations (251) show tlhat calculations of the expectation 
of life at birth made all over the world in the last dec­
ade vary from rather less than 30 to about 75 years 
and are almost always noticeably higher for females 
than for males. In Dublin and Lotka (58) this picture 
is given a longer historical perspective,, at least for a 
number of countries in Europe and North America. 
From this work we see that the low expectations now 
found in many African and some Asian countries were 
quite common in Europe in the late eighteenth and early 
nineteenth centuries and even later. For instance the 
authors show for the male expectation of life at birth in 
years: 33 for Sweden in 1755-76, 38 for France in 
1817-31, 36 for Germany in 1871-80 and 35 for Italy 
in 1876-~7. Corresponding figures for these four coun­
tries in the 1960s given by the United Nations (251, 
1970 edition) are: 72, 65, 68 and 67. 

by the elimination of one cause or certain combinations 
of them can be calculated. 

G. Two links between demography and economics 

22.29. As was mentioned in section A above, there 
is evidence of a relationship between the expectation 

of life at birth, ; 0, and the GNP per head, p, say, ex­
pressed in U.S. dollars. This relationship is highly 
curvilinear and in Stone (206) an attempt is made to 
analyse it in terms of a log-logistic relationship, that 
is a relationship of the form 

0 (y - 8) 
eo = 8 + 1 + exp(a + {:Jlogµ.). + e (XXII.12) 

where a, P. y and 8 denote parameters to be determined 
from the observations and < denotes an error term. 
The parameters y and 8 denote respectively the upper 
and lower bounds of the relationship; the point of in­
flection occurs where p, = a/{J; and p indicates the 
speed of adjustment of the process. It was expected 
that 8 would be around zero, that the curve would rise 
sharply from this value at a level of µ. equal· to the 
subsistence level and, after passing the point of in­
flection, gradually slow down and approaoh an upper 
asymptote of about 7 4 years. 

22.30. These expectations were not fulfilled as 
regards the behaviour of the curve at its lower end. 

On the basis of estimates of ; 0, for both sexes com­
bined for 104 countries in the mid-1960s, the follow­
ing estimates were obtained': 

a= 8.3 ± 1.8 

f:3 = 1.5 ± 0.3 

y = 72.9 ± 1.7 

8 = 32.9 ± 3.8 

(XXII.13) 

(XXIl.14) 

(XXII.15) 

(XXIl.16) 

with R2 = 0.87. Thus the relationsihip acoounts for 87 
per cent of the variance of the observations and all the 
parameters are significant. But while the upper asymp­
tote is about what might be expected, the lower 

. asymptote is impossibly high, implying as it does that, 

as p, ➔ 0, ;o ➔ 32.9 years. This is probably a reflection 
of the fact that we do not know~ and cannot know, 
about the lower end of this relationship since no society 
can survive at a level of income below some minimum 
of subsistence. 

22.28. The colleotiori of life-table calculations made 
in Preston, Keyfitz and Schoen ( 171) is remarkable 
not only for its coverage ( 180 populations with details 
on age and sex spanning 103 years and 48 nations) but . 22.31. It can be seen from the parameter estimates 
also for the fact that in each case data are provided on just given that the point of indlection of the logistic . 
recorded causes of death grouped into twelve categories occurs when ;

0 
= 52.9 years and ,, =$U.S. 215 a 

based on the seventh revision of the International Oas- ,,. 
sification of Diseases, Injuries and Causes of Deatlh. year per head. It can also be seen that little further 
This information enables ,the authors to caloulate not improvement occurs after P. =$U.S. 1,000 is reached; 
only death rates by sex and by five-year age groups at that level ; 0 = 69.5 years. 
from each of the 12 causes but also the effect on the 
survivorship function of eliminating_ each particular 22.32. If (XXII.12) is fitted subject to the con-
cause or certain combinations of causes. It is assumed straint that 8 = 0, the value of R2 is only reduced by 
· k' h 1 , · th th · • one percentage point but the values of a and f:3 are 
m ma mg t ese ca CU'.J!ations · at ere is no mterac- more than halved and statistical tests throw doubt on 
tion between the specific cause eliminated and all other 
causes, and the circumstances in which this assumption the legitimacy of this constraint. 
is likely to lead to an overestimate or an underestimate · 22.33. As has been said,· the analysis is based on 
of the effect are discussed; Granted tlhe assumption, observations for 104 countries. This number could have 
the years of life or of working life tha,t would be saved been increased to 115 but only by moluding countries 
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in which ;o was exceptionally low in comparison with p.. 
Some of these countries are multi-racial and some are 
countries in which the ownersibip of an important natu­
ral resource is highly concentrated. The inclusion of 
these countries makes relatively little difference to the 
parameter estimates but reduces R2 considerably. 

22.34. Despite the simplicity of this relationship 
and its limitations, all of which. could be investigated 
further; there can be little doubt that ,there is a strong 
oonnexion between the expectation of life at birtJh and 
the GNP per head. 

22.35. Although there are objeotions to the choice 
of forms of relationship ,that can lead to inconceivable 

values (for instance a negative value of ;o), the ob­
jections are less if this can only happen in inconceivable 
circumstances (fur instance that the community's p. is 
less that the minimum needed to sustain life). On this 
argument it is of interest to see how well the data 
are approximated by a hyperbola, •that is by a relation-
ship of the form · 

eo = y - /3 + E (XXIl.17) 
(logµ.-:- a) 

where a,, f3 and -y denote parameters and it. denotes an 
error term. Here y denotes the upper asymptote of 

;o and a. denotes the value of logµ. at whioh ;o ➔ - oo. 
With the same 104 countries we find that 

a. = 2.48 ± 2.44 (XXII.18) · 

f3 = 692.0 + 421.2 

y = 141.6 ± 25.9 

(XXIL19) 

(XXII.20) 
with R2 = 0.85. Thus nothing is gained compared with 
the logistic: R2 is slightly smaJ.ler and the parameters 
are badly determined. 

22.36. The second link with economics concerns 
the dependency ratio, that is the ratio of the number 
who are potentially inactive economically to the number 

. potentially active. It is usual to measure the potentially 
inactive as the population aged 0-14 and 65+ and to 
measure the potentially active as the population ~ged 
15-64. This ratio varies around the world from over 
one to under one half; and it is clear that the economic 
difficulties of countries with a high dependency ratio 
are likely to be much greater than those of countries 
where the ratio is fower. 

22.37. Countries .with a fast rate of population 
growth have a relatively large number of young people 
and countries with a slow rate of population growth 
have a relatively large number of old people. This ten­
dency is reinforced since fast growing countries are 
usually poor and so have a low expectation of life 
whereas slow growing countries are usua,lly rich and 
so the expectation is high. Since dependants occur at 
both ends of the life span, we may ask bow the de­
pendency ratio, 'II' say, is associated with the rate of 
population growth, p say, and GNP per head, p.. 

22.38. Tiiis question can be answered be relating 
'II' to p and p.. Suppose that 

,r=a+f3P+YJL+E (XXII.21) 
where a., f3 and 'Y denote parameters and i denotes an 
error term. On the basis of 95 countries for which 
data on 'II', p and µ. are available for the mid-1960s, it 
is shown in Stone (206) that 
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a. = 0.518 

p = 0.139 

+ 0.032 

± 0.01 l 

(XXII.22) 

(XXII.23) 

y = -:0.000037 ± 0.000014 (XXII.24) 

with R.2 = 0.763. The answer, therefore, seems · 
clear: it is the fast-growing, poor countries that have on 
the whole the higher dependency ratios. 

H. Migration: data and models 
22.39. It is a simple matter to expand the stand­

ard demographic matrix set out in table 7 .1 above to 
cover a number of regions; the difficulty is to find a 
means of estimating its elements, since information on 
gross as opposed to net flows is rarely available. Con­
secutive population censuses ai:e a potential source of 
data but the problem is to link ith~m. · 

22.40. A means of doing this is given in Rees 
and Wilson (174), one of the papers in Wilson (285) 
to which reference was made in section A above. Their 
numerical i:llustration is based on the population cen­
suses of England and Wales for 1961 and 1966 and 
relates to three regions: the West Riding of Yorkshire, 
the rest of England and Wales and ,the rest of this 
wodd. The example is set out;, in the form a general­
ization of table 7.1, in table 22.3 below. 

22.41. The main difference between the two tables 
is that in table 22.3 what was called in table 7.1 the 
outside world is divided into two parts: the rest of 
this wodd that is all. countries other than England 
and Wal~; and the other world, from which births 
come and to which deaths go. Otherwise -the arrange­
ment is the same as before. The numbers in the left­
hand top quadrant relate to children bom after the 
census of 1961 who died before the census of 1966 
and so were recorded in neither census. The numbers 
in the right-band · top quadr.ant relate to the deaths, 
in the interval between . the censuses, of people who 
were alive at ,the first date and so were recorded in the 
earlier census but not in the ~ater one. The numbers 
in the left-hand bottom quadrant relate to the births, 
in the interval between the censuses, of people who 
were still alive at the second date and so were recorded 
in the later census but not .in the earlier one. Finally, 
the numbers in the right--hand bottom quadrant relate 
to people who were alive at both dates and so were 
recorded in both censuses. 

22.'42. To illustrate what is contained in table 22.3 
let us concentrate on the row and column for the West 
Riding of Yorkshire. At the foot of the column, the 
stock in 1961 is shown as 3,650,586. Of these. 
3,219,571 survived in the West Riding to 1966 and 
193,397 died in the We&t Riding. The remainder 
emigrated: 168,207 + 10,468 = 178,675 to other 
parts of England and Wales; and 55,328 + 3,615 = 
58,943 to countries outside England and Wales. In 
each case, -the total of migrants is divided between those 
who survived to 1966 and those who died in the in­
terval 1961-66. At the end of ,the row the stock in 1966 
is shown as 3,726.683. Of these, the same 3,219,571 
survived in the West Riding from 1961, and out of the 
total births in the region of 333,321 between 1961 
and 1966 only 301,289 survived in the Tegion to 1966. 
Of the immigrants into the West Riding during the 
interval: 137,183 + 7,327 = 144,,510 came from the 
rest of England and Wales and 58,804 + 2,509 = 
61,313 came from other countries. 



Table 22.S, A demographic matrix for several regions: a generalization of table 7,1 

(Numbers) 

~ 
Other world 

(births, 1961-66) 

WRY I REW I RTW 6 

'0 
,-◄ WRY 19,684 479 164 I-< ,,...._ 
0 .. '° 
:;J: (/) '° 

..C I REW 460 225,960 2,761 I-< .µ ,-◄ 
QI Ill \0 ..c Q) CJ\ 
.µ '0 ,-◄ RTW 276 3,549 -0'-' 

West Riding 301,289 7,327 2,509 of Yorkshire 

Rest of England 
7,391 3,630,890 44,358 and Wales 

Rest of this 4,221 57,031 world -~ 

Totals 333,321 3,925,236 -
22.43. Information of the kind presented in table 

22.3 would clearly be of great value for regional ana­
lysis; and the authors indicate that they are develop­
ing methods of producing similar data divided by age 
and sex. If these were available the way wouJd be 
open for realizing the type of migration model outlined . 
in Keyfitz (121, chapte.r 14 ). 

22.44. For simplicity, let us ignore the distinction 
of sex and work with a single fertility and survival 
matrix, A. Let us denote by Ar, A. and A, respectively 
the A-matrices for three regions0 r, s, and t, which 
by·assumption form a closed system. We oan generalize 
the model, An = An, by writing, for instance, 

West Rest of Rest of 
Riding of England this Totals 
Yorkshire and Wales world 

193,397 8,963 3,842 226,529 

10,468 2,235,144 63,008 2,537,801 

3,615 51,790 - -

3,219,571 137,183 58,804 3,726,683 

168,207 39,189,542 1,012,460, 44,052,848 

55,328 831,390 - -
3,650,586 42,453,962 - -

the second term shows the e.migration from region ,; 
and the third and fourth terms shows the immigration 
into region,. As is pointed out in Keyfitz (121, chapter 
14 )~ in this variant of the model the age composition 
vector of each region changes during the interval in 
accordance with the fertility and survival pattern of 
that region and then, at the end of the period, certain 
proportions in each age group in each ;region move to 
another region. 

22.46~ Let us write An = MAn where M and A 
denote the ,two partitioned matrices in the first row of 
(XXJil.25). If we wish to represent the situation in 
which migrants move at the beginnin~ of the interval 
but retain through it ,their original fertility and survival 
patterns we should have to replace MA by a matrix 
which might be denoted by (AM ') *. This notation is 
intended to indioate that the submatrices Me transposed 
as units while retaining their original rows and columns. 

22.4 7. U we wish to represent the situation in 
which the migrants immediately adopt .the fertility and 
mortality patterns of the country to which they move, 
then the M-matrix can no longer be used since if it is 
the emigrants from r to s will differ from the immigrants 

(XXII.ZS) to s from r unless Ar= A •. In these circumstances it 
is necessary to replace M by a matrix, N say, in which 
the elements are proportions of the relevant age group 

, in the receiving country rather than in the country left 
where: m,.. denotes a vector whose elements are the pro- behind. The off-diagonal subm:atriee6 of N are of the 
portions of the different age groups moving in the inter- form -i... and the diagonal submatrices are of the form 
val from region s to region r; mrr = i - m,r - IDtr; 

- and so on. (I + ~. + 'iirt), As before, there are two possibilities 
22.45. From (XXII.25), An,., is given by which might be denoted by AN' and (NA)*. 

A A A ,.. 22.48. These models could be simplified by getting 
An,._- (I -·msr - m,r)A,-Dr + m,.sAan_. + ~,.,A,n, rid of age and assuming ,that each region had an in-

A A A trinsic rate of growth given by the dominant ch.aracter-
= A,.n,. -(m.,. + rn,r)A,:n,.. + m,..A.nx istic root of its A-matrix. This matrix could be re-

A • 6 ) placed by its dominant characteristic root, Pr say, and · + m,.tA,n, (XXII.Z the vectors n,. and mr, could be replaced by scalars, vr 
The first term on the right-hand side of (XXII.26) and p,ra say, corresponding respectively to the size of the 
shows the value of ADr; in the absence of migration; population in region r and the proportion of the pop-
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ulation of region s whioh emigrates in a single interval 
to region r. With these simplifications (XXIl.25) 
reduces to 

A 

An= Mrn (XXII.27) 

where: 
.An== {Av,. Ar•,, Av,}; n = {r•r "• 111}; r == {pr Ps p,}; 

m, .• == p.,•sl for s =;'=rand to 1 - P.r•·- P.t,·, for s = r; 
and Mi= i. 

A still greater simplification would result if each region 
had the same dominant root, p say. If the regional 
populations were all intrinsically stationary then r = I 
and (XXII.27) reduces to 

An=Mn (XXH.28) 

22.49. A further step in this type of analysis could 
be taken if we were able to account for changes in 
interregional migrations. This problem has been an­
alysed in Oliver (152, 153) using data for Britain di­
vided into nine standard regions over the years of the 
decade 1951-61. If we denote the net annual immigra-

tion rate into region r by ~ and the excess of the un­
employment percentage in region r over the national 
unemployment percentage by v,., then by pooling the 
results for the ten years~ Oliver obtains the following 
results for males, fem.a,les and both sexes combined 

.\ = -0.079 -0.327 (±0.045)11 

A = -0.113 -0.224 ( ±0.045) .v 

(XXII.29) 

(XXII.30) 

>. = -0.087 -0.292 (±0.040) 11 (X:XIl.31) 

"with R.2 = 0.61, 0.46 and 0.61 respectively. 
22.50. It would seem from this analysis that there 

was a marked tendency for regions with relatively high 
unemployment percentages to lose numbers through 
migration. By disaggregating these results by region, 
there appear to be regional differences in the extent to 
which net migration responds to relative unemployment; 
and by disaggregating by years there is some suggestion 
that migration may be more effective in reducing dis­
parities of unemployment in bad times than in good 
and, also, that over the period its influence in this re­
spect tended to decline. 
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XXIII. EXAMPLES RELATING TO FAMILY FORMATION, FAMILIES AND 
HOUSEHOLDS 

A. Introduction 

23.1. In the preceding chapter. fertility was rep­
resented by the age-specific fertility rates of females. 
No explicit reference was made to marriage and. its 
duration, to the number of children already born to 
a married couple, or to divorce and widowhood. 
Changes in these factors may enable us to. account for 
afleast a part of age-specific fertility. In studying them, 
the concept of a marital status transition matrix may 
be useful, and this is descr1bed and illustrated in the 
following section. This paves the way for a more sym­
metrical treatment of the two sexes and an explicit 
recognition of the institutional framework within which 
human reproduction normally takes place. 

23.2. Information·relating to the stocks of families 
and households, classified in a variety of wa~ are 

familiar from censuses and surveys. On the other hand 
the movements of individuals through family and house­
hold types and the· continuous dissolution and constitu­
tion (or reconstitution) of families and households do 
not seem to have been much studied. Numerical illustra­
tions of ,this part of the .. system are either too well­
known to be reproduced here· or apparently non­
existent. 

B. The marital status transition matrix 

23.3. As its name implies, a marital status transi­
tion matrix shows the number of males· ( or females) 
in different categories at two consecutive dates and their 
movements between these categories over the connect­
ing interval. A simple example for females which bears 
some relationship to the state of affairs in England and 
Wales in 1964-64 is set out in ta!ble 23.1 below. 

Table 23,l. A marital status transition matrix for females 

Outside Our count:i;y .. , e ~ world Never married ,Widowed Totals 
t Mard.ed 

time e 1 <15 

Outside world 7 2 

.. 1J <15 424 4821 
GI.,.. 

:,... > .. 
GI .. .. :z:~ 15+ -19 365 ... 

c:: ::s -0 u Married 37 0 .. 
::s 
0 

Widowed -1s 0 and divorced 

Totals 5188 

23.4. Table 23.1 is in the standard form of table 
7.1, net immigration being shown as a net inflo~ from 
the outside world. As can be seen by companng the 
the row and column of totals, this population is not in 
a state of stationary equilibrium. If, nevertheless. for 
expository purposes we form a C-matrix and then the 
matrix inverse (J-C)-1, we obtain 

[

14.1 0 

(/ C) -1 _ 12.1 12.1 
- - 40.2 40.4 

11.7 11.7 

0 
0 

44.2 
12.8 

g.l] (XXIIl.1) 
18.1 

I 15+ and divorced 

26 93 '142 

0 0 0 5245 

3876 0 0 4222 

318 1169.2 37 12084 

0 225 2598 2808 

4220 12010 .2777 

state corresponding to the column. From the first 
column of (XXIIT.1) we can see that at birth a girl 
will spend 14 years before reaching the age of 15; a 
furthet" 12 years on average before getting married; and 
a further 52 years on average before her death. These 
numbers can be added up to give an estimate of the 
expectation of life at birth of 78 years. Regarded as 
a reflection of the position in England ,and Wales in 
1963-64, these numbers are all a little •too high: t:he 
first number must be less than 14 since there are some 
deaths in childhood; the average age of females at 
first marriage was at that time 23 years rather t:han 
the 26 years which, ignoring youthful deaths~ is implied 
in (XXIll.1); and the female expectation of life at 

23.5. Though rough, these numbers are sufficient birth was 74.4 years. 
as an illustration. They represent time measured in 23.6. A similar interpretation can be given to the . 
years and show the expected time to be spent in the numbers in the remaining columns; and, by comparing 
state corresponding to the row by someone entering the the numbers across the rows rather than down the 
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columns further expectations can be calculated. For in­
stance we might accept 40.2/44.2 = 0.91 as an esti­
mate of the female expectation at birth of getting 
married. 

23.7. The shortcomings of table 23.1 can be traced 
to a number of sources: first, there are statistical dif­
ficulties in allocating deaths and migrants to the differ­
ent states; second, there is the fact that the table ha§ 
not been adjusted for lack of stationarity; and, third, 
the grouping into states is very coarse with the conse­
quence that the states shown in the table are unduly 
heterogeneous. 

. 23.8. In trying to improve tlie homogeneity of table 
23.1, the following additional criteria of ol,assification 
suggest themselves. 

23.9. First, it would be helpful to make age, reck­
oned in 5-year or 10-year age groups, the primary cri­
terion; with the classification by marital status repeated 
in each relevant age group. This would have two ad­
vantages: the assumption of constant probabilities would 
be more plausible if they were age-specific: and the 
resulting C-matrix would be lower triangular and so, 
as demonstrated in section C.4 of chapter VII, the 
fundamental matrix (I-C)-1 could be calculated with 
relative ease. 

23.10. Second, the two categories, widowed and 
divorced, should be separated. 

23.11. Third, the category, married, could be 
further classified by duration of marriage. 

23.12. FinaLly, a similar stook-flow matrix could 
be established for males. In using these matrices to 
make projections it would have to be recognized that 
at all times they have certain features in common: the 
total numbers married in each duration of · marriage 
group. 

23.13. The information just described would make 
it possible to study the changes in the size of different 
marital status groups implicit in the probabilities of 
movement that hold in a given period. If some of these 
probabilities are changing then we are back at the 
problem of changing coefficients discussed in section 
C.1 of chapter VII above. 

C. Extensions of the simple model of fertility 
and survival 

23.14. In the fertility and sw.-vival matrix described 
in section B of the preceding chapter all births were 
related to the female age-composition vector by means 
of age-specific fertility rates; and the male age-composi­
tion vector was only used in estimating the future 
number of males, survival being determined in the case 
of both sexes by means of age-specific survival rates. 
A more symmetrical treatment of ,the sexes and an 
explicit recognition of the institution of marriage would 
clearly be desirable. 

23.15. These problems are discussed in Keyfitz 
(121) starting from the earlier work of Kendall (118) 
and Goodman (86, 87). If the sexes are not to be 
· treated separately then the most obvious treatment 
is to assume female dominance and, in an aggregate 
model., to relate all births· to the number of females. 
However, it would be equally possible to relate them 
to the number of males and it would seem more real-
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istic to relate them to some ,average of the two sexes. 
If circumstances were such that an imbalance in the 
sex ratio had to be considered then it would be desir­
able to allow the weight assigned to each sex to depend 
on its relative scarcity. When ,allowance is made for 
the age composition of the population, these extensions 
can be used to generalize the female-dominated model 
outlined in the preceding chapter. 

23.16. A further generalization of the simple model 
considered by the authors just mentioned consistsjn the _ 
explicit recognition of marriage so that births depend 
not only on the numbers of males and females in the 
different age groups but also on the extent to which 
they are married. Under this arrangement a commun­
ity is composed not just of males and femafos of dif­
ferent ages but of single males, single females and 
married couples. 

23.17. The information discussed in the preceding 
section covers marital status in addition to age and sex. 
In order to extend the simple model of fertility and sur­
vival we should need to add state-specific fertility rates. 
It would also be useful if we could introduce yet an­
other criterion of classification: the number of births 
for which a man or women were responsible either in 
his or her present marriage or in total. 

23.18. A great deal of work has been done in 
recent years on· the application of Markov models to 
the analysis of fertility and nuptiality. For instance, in 
Hoem (98) a probabilistic model of primary marital 
fertility is set out and other studies in the same general 
area appear in Hoem (99, '101~ 102). More general 
investigations relevant to the subjects discussed in this 
report are provided in Hoem (100, 103, 104). 

23.19. The data and models that have been des­
cribed enable fertility to be accounted for in terms of 
such factors as age, marital status, duration of mar­
riage and parity. Lying behind these factors are many 
social influences. These are discussed in Hawthorn (94) 
which contains a long, annotated bibliography dealing, 
in particular, with the period 1962-68. 

23.20. In Nerlove and Schultz (144) an attempt 
is made to account for variations in fertility within a 
· still wider framework. Following the single equation 
model of birth rate determination in Schultz (183), 
the authors construct a simulmneous equations model 
that accounts for various aspects of demographic and 
economic behaviour which are linked to the process 
of family formation. iin particular, fertility is regarded 
as being jointly determined along with women's partici­
pation in the labour force, interregional migration, per­
sonal income and the prevalence and character of 
marital uniqns. Death rates,, the industrial structure 
of employment, levels of education and unemployment 
rates are treated as exogeneous; but the changing age 
and sex composition of an area is determined by the 
model given the initial state. The study relates to Puerto 
Rico and makes use of data contained in the population 
censuses of 1950 and 1960. 

43.21. Although no example is given in this chap­
ter of the transitions of families or households, an an­
alysis of household transitions is set out in section B 
of chapter XXVI below. That example relates to the 
movement . of households through various occupancy 
groups and seems, therefore, most relevant in con­
nexion with housing and its environment. 



XXIV. EXAMPLES RELATING TO SOCIAL CLASS, STRATIFICATION AND MOBILITY 

A. Introduction 

24.1. Two examples will be given in this chapter. 
The first relates to the factors influencing socio-eco­
nomic status and employs the technique of regression 
analysis. The second 1:elates to social mobility and 
makes use of a Markov model. 

B. The influences on socio-economic status 

24.2. This example is based on the work of Dunoan, 
Featherman and Duncan (60) which follows on Blau 

. and Duncan (29). In it the authors set out to account 
for differences in socio-economic status among a group 
of individuals as measured by occupational scores on 
the soale proposed in Duncan (59). The basic model 
consists of six variables, three of which are exogenous, 
meaning that they. influence but are not influenced by 
the other three, and three of them are endogenous0 

meaning that in addition to being influenced by the 
exogenous variables they may · also be influenced by 
one another. 

24.3. The exogenous variables are father's educa­
tion, father's occupation and number of brothers and 
sisters; and the endogenous variables are son's edu­
oation, son's occupation and son's income. Let 
X = [xi X2 Xa] where the elements of the vector Xi, 
for instance, are the father's educational rating for the 
various members of the sample; and let Y = [Yi Y2 Ys] 
where the elements of Yi, for instance~ are the member's 
own educational rating. The assumptions are made that, 
apart from error terms: Y1 depends only on xi, x2 and 
xa; Y2 only on Y1, Xi, x2 and xa; and Ya on Y1, Y2, Xi, 
x2, xa. Thus there is no feed-back among the endo-

genous variables and the system is triangular or, in the 
sense of Bentzel and Wold (26), recursive. In the class 
of simultaneous equation models, such models have 
very special properties. , 

24.4. Let us denote t:he matrix of error terms by 
U = [u1 u2 u3], the matrix of parameters connecting 
the endogenous variables by A and the matrix of para­
meters connecting the endogenous variables with the 
exogenous variables by B. In the present example 

.. =-[ ~. 0 

-g l 0 
Oa1 032 

and 

[bu b12 bu l B = b21 b22 b2a 
ba1 bs2 bas 

(XXIV.2) 

In these terms the basic model can be written as 

Y = YA' + XB' + U 
= XB' ,(I-A')-1 + U(I-A')-1 
= XC' + U(I-A')-1 (XXIV.3) 

where C' = B' (I-A')-1• 

24.5. Whereas the elements of B measure the direct 
effects of the exogenous on the endogenous variables, 
the elements of C measure the corresponding direct 
and indirect effects and so the elements of C-B 
measure the indirect effects. In this example 

0 
D21bu 

(a111+aa2a21-)b12 + aa2b22 (XXIV.4) 

and so we see, for instance, that in addition to a direct 
effect, b21, of father's education on son's occupation 
there is also an indirect effect, a21b11, exercised through 
son's education. 

24.6. Since there are 12 non-zero elements in A 
and B and only nine in C it is impossible to estimate 
the elements of A and B from those of C. However, 
just because A is triangular, it is permissible, as shown 
for instance in Walters (276, pp. 196-7), to treat the 
fulJ equations as regression equations and it is not 
essential, for estimation purposes, to work through the 
reduced form equations in (XXIV.3). 

24.7. Estimates of the parameters in the basic 
model are given in Duncan, Featherman and Dun­
can (60. tables 3.2 and 3.3). They relate to non-negro 
American men with non-farm backgrounds who were 
in the civilian fabour force at March 1962. They are 
set out, in the order adoptedin the above equations in 
tables 24.1, 24.2 and 24.3 below. 

24.8. Table 24.1 relates to the total effect of the 
exogenous variables on the endogenous variables, that 
is to say it shows the elements of the C-matrix. 
We can see from table 24.1 that the direct and indirect 
effects of the exogenous variables are greatest on educa­
tion and smallest on income and that occupation, with 
one exception, occupies an intermediate position. The 
effects of father's education and occupation are positive 
while the effect of the number of ibrothers and sistlers 
is negative. 

24.9. Table 24.2 relates to the direct effects of all 
the variables on the endogenous variables, that is to 
say it shows the elements of the A- and B-matrices. 
By comparing tables 24.1 and 24.2 we can see that 
some of the indirect effects of the exogenous variables 
are substantial. These indirect effects, which are 
equal to C - B, are set out in table 24.3 below. 
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Table 24.I. C-matricee for fo ... age groups 

~ 
Father's Father's Number of 
education · occupstion son I s brothers 

and sisters t 

e 

variable 

Age 25-34 
Son's education 0,2194 0.2585 -0. 2080 
Son's occupation 0,1928 0,2263 -0.1438 
Son's income 0.0506 0.1534 -0.1036 ~----.. 

Age 35-44 
Son's education 0.1985 o. 2780 -0. 2053 
Son's occupation 0.1198 0.2842 -0.1703 
Son' s income 0.1120 0,1746 -0.0998 

Age 45-54 
Son I s education 0.1680 0 •. 3210 -0.1856 
Son's occupation 0.0646 o. 3126 -0.1467 
Son I s income 0.045~ 0,2669 -0.0605 

Age 55-64 
Son's education 0.1695 0.2562 -0.1736 
Son's occupation 0, 1255 0.2486 -0.1624 
Son' s income 0.0714 0.1347 -0.0603 

Table 24,2, ,4. and B-matriees for four age groups 

~ 
Son's Son's Son's Father's Father's Number of 

education occupation income education occupation son's brothers 
and sisters 

t 

e 

variable 

Age 25-34 
Son's education - - - 0.2194 0.2585 -0.2080 
Son's occupation 0.5875 - - 0.0638 0.0744 -0.0216 
Son's income 0.0556 0.2635 - (-0.0124) 0.0794 -0,0542 

Age 35-44 
Son's education - - - 0.1985 0,2780 -0,2053 
Son's occupation 0.5668 - - (0.0073) 0.1266 -0.0540 
Son' s income 0.1193 0.3247 - 0.0494 0.0492 -0.0201 

Age 45-54 
Son's education - - - o. 1680 0.3210 -0.1856 
Son's occupation 0.5245 - - -0.0235 0,1442 -0.0494 
Son's income 0.1153 0.3204 - (0.0059) 0.1298 (0.0079) 

Age 55-64 
0,1695 0.2562 -0.1736 Son's education - - -

I 
Son.' s occupation 0.4687 - - 0,0460 0.1285 -0.0810 
Son' s nicome 0,1293 0.2970 - (0.0122) (0;0211) (0.0104) 

Note: Parameter estimates which are less than their standard errors are enclosed in ( ). 

We can see from table 24.3 that the indirect influ- C. Social mobility 
ences are well marked, particularly in the case of 24_1i; The methods described in the preceding 
their effect on son's occupation. section are directed to identifying and measuring in-

24.10. The basic model is not an end but a begin- fiuences on socio-economic status. These are numerous 
ning and the greater part of the study is taken up with and may act either directly or indirectly. At the outset 
extending it in various directions and by various means. we cannot be certain that the influences we have identi-
Among the influences considered are national origin fled are the most important ones: we may have left 
and race~ intelligence (both in youth and maturity), out factors with a strong effect and included ones with 
aspirations and motives, mothers, schoolfellows, schools a· weak effect. A trial and error search procedure is 
and wives, age at first job and a variety of marital needed, therefore. to arrive at an acceptable model. 
factors. These are studied singly or in groups without 
a mono1ithic extension of the basic model since, with 24.12. By contrast, the methods described in this 
so many criteria of classification, a very large number section start from the observation that

1 
whatever the 

of observations would have been required. status group of the fathers, the sons will be found to 
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Table 24.3. (C-B)-matrices for four age ·groups 

~ 
Father's Father's Number of 

e .education occupation son's brothers 
and sisters . 

e 

Age 25-34 
Son's education 0 0 0 
Son's occupation 0.1290 0.1519 -0.1222 
Son's income 0.0630 0,0740 -0.0494 

Age 35-44 
Son's education 0 0 0 
Son's occupation q.1125 0.1576 -0.1163 
Son's income 0.0626 0.1254 -0.0797 

Age 45-54 
Son's education 0 0 0 
Son's occupation 0.0881 0.1684 -0.0973 
Son's income 0.0400 0.1371 -0.0684 

Age 55-64 
Son's education 0 0 0 
Son's occupation 0.0795 0.1201 -0.0814 

'. 
Son's income 0.0592 0.1070 -0.0101 

be distributed over a range of status groups. Accepting 
this as a fact and wihout going into the question of 
why it should be so, we may ask how the status com­
position vector would change if the process were allowed 
to run indefinitely in the case of a homogeneous 
population of fixed size in which the transition pro­
portions were not only constant but couJd be interpreted 
as probabilities. By doing this we can, if the assumptions 
are justified, make a number of calculations. Many of 
the problems that arise in applying this method to the 
study of intergenerational and intragenerational mobil­
ity were discussed in sections F and G of chapter XII 
above. Here~ the method will be illustr,ated by the data 
on intergenerational changes of status provided by Glass 

0.3-88 0.107 0.035 0.021 
0.146 0.267 0.101 0.039 
0,202 0.227 0.188 0.112 

D= . ·0.062 0.120 0.191 0.212 
0.140 0.206 0.357 0.430 
0.047 0.053 0.067 0.124 
0.015 0.020 0.061 0.062 

24.14. The elements in each of the columns of 
(XXIV.5) add up to one since the sons of any group 
of fathers must a11 be in one or other of the seven 
categories. It is · for this reason that the symbol D, 
rather than the usual C, has been used. In this case 
the column sums of (1-D) are all zero and so no inverse 
exists. The matrix D can be regarded as restricted to 
survivors, since an the families continue from one gen­
eration to the next. Only m the case, discussed in para­
graph 29.20 below. in which the survivorship matrix is 
age-dependent can an inverse (I-D)-1 be formed. 

. 24.15. The modeJ. in the present case is simply 

An = D n (XXIV.6) 

and Hall in Glass (81, chapter V[II). Although this 
study is now 20 years old, it has been chosen because 
it has been extensively analysed, initially in Prais 
(168, 169) and later in Kemeny and Snell (117). 

24.13. The social transition matrix set out in Glass 
(81, p. 183) relates to 3,497 men (the sons) whose 
status was recorded in 1949. There are seven status 
categories, based on occupations,, which run from 
"professional and high administrative" to "unskilled 
manual". They are of very unequal ·sizes, over 40 per 
cent of both fathers and sons being in class 5 and 
described as "skilled and routine non-manual". If we 
denote this matrix by D, then 

0.009 0.000 0.000· 
0.024 0.013 0.008 
0.075 0.041 0.036 
0.123 0.088 0.083 '(XXIV.S) 
0.473 0.391 0.364 
0.171 0.312 0.235 
0.125 0.155 0.274 

the actual status composition vectors for fathers and 
sons are 

n = {0.037 0.043 0.098 0.148 0.432 0.131 0.111} 
(XXIV.7) 

and 

An = {0.029 0.046 0.088 0.127 0.409 0.182 0.129} 
(XXIV.8) 

respectively; and the stable vector is 
n*::::; A•n = {0.023 0.042 0.088 0.12.7 

•;-+co 0.409 0.182 0.129} (XXIV.9) 

These results show that the process represented by 
where n denotes the status composition vector of the (XXIV.S) was not very far removed from its stable 
fathers. As D is raised to higher and higher powers, vector in the period of observation but that eventually 
A'n approaches a stable vector, n* say. In this example, there would be rather fewer families in the higher status 
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groups and rather more families in the lower status 
groups that at present. 

24.16. The number of generations, g1 say, spent, on 
average, in status group j by a famiJ.y entering that 
group is 

·g,= [1/(1-dJJ)] + \fd11 [1/(1-dJJ)] (XXIV.10) 

where d11 denotes the diagonal element at the inter­
section of row and column j of D. In the present 
example 

g = {1.63 1.36 1.23 1.27 1.90 1.45 1.38} 
(XXJV.11) 

with standard errors, the elements of s say, given by 

s = {1.02 0.71 0.54 0.58 1.30 0.81 0.72} 
(XXIV.12) 

24.17. We can form some idea of the degree of 
· mobility of a society by comparing g with a measure, 
g* say, whose elements represent the number of genera­
tions that would be spent in a status group if the society 
were perfectly mobile. Perfect mobility can be defined 
as a state of affairs in which the distribution of sons 
over status groups is independent of the status group 
of their fathers. If D* denotes the transition matrix of 
a perfectly mobile society, then all the columns of D* 
are the· same. The most obvious choice for this common 
vector is the stable vector of D. On this, basis, g* in 
the present example is given by · 

g* = {1.02 ,1.04 1.10 1.15 1.69 1.22 1.15} 
(XXilV.13) 

If we take the ratios g*-1g, we obtain 
A . 
g*-1g = {1.59 1.30 1.12 1.1,1 1.12 1.19 1.20} 

(XXIV.14) 

Although the elements of (XXIV.14) are greater than 
one, the differences are small and it would appear that 
the process represented by (XXlV.5) reflects a fairly 
high degree of mobility. · 

24.18. The assumptions. on which these conclusions 
rest are fairly restrictive. Let us look at the more im­
portant ones. 

24.19. In the first place, it is assumed that the 
population is homogeneous and not made up of separate 
groups with difierent transition matrices. This difficulty 
has long been recognized, as in the mover-stayer model 
of Blumen, Kogan and McCarthy (32). This, however, 
is a very special case in which one group is assumed 
to move according to the transition matrix and the other 
group is assumed not to move at all. Such an assumption 
seems useful in studying intragenerational mobility but 
is perhaps less acceptable in the present case. 

24.20. In some situations, the population can be 
divided into separate groups because the aim is to study 
the differences between the groups. For instance in 
Coleman ( 46) a model of fertility,, education and 

occupation is constructed separately for blacks and 
whites in the male population of the United States. 
The model relates to births and survivals and enables 
individuals to be traced through a series of educational 
and occupational states year-by-year between the ages 
of 14 and 39. Thus the average course of members of 
the two groups can be calculated and compared. But it 
is possible to go further and, by changing some of the 
elements of the transition matrix, to endow one group 
with some of the characteristics of the other. 

24.21. In discussing intragenerational mobility, 
McFarland (133) proposes a modification of the simple 
model which, it would seem, can be adapted to the 
present case. Each individual, j say, is endowed with a 
separate D1; n, as above, is the initial status composition 
vector of the population; and n1 is a vector in which 
the only · non-zero element is a 1 in the position cor­
responding to j's initial status. Then we can write 

and 

.\n - l: n, n, 
J 

(XXIV.15) 

(XXIV.16) 

It would seem only necessary. to interpret the suffix j 
as referring to a group, in which case n1 denotes the 
initial status composition vector of group j, and future 
composition vectors for the population are obtained as 
the sum of the composition vectors for the groups. 

24.22. In the second place, the elements of D may 
not remain constant through time. One reason for this, 
considered in Prais ( 169), are shifts in occupational 
structure brought about by economic forces and irrele­
vant to the question of social mobility. Prais proposes 
a method of correcting for these shifts and shows that 
when it is applied to (XXIV.5) the resulting adjust­
ments are small. 

24.23. In general, the detection of changes in coef­
ficients is difficult requiring, as it does0 the possibility 
of repeated observations. ,It may therefore be desirable 
to reinterpret the analysis as relating not to what will 
happen in historical time. but to what would haptx:~ in 
a society governed always by the observed transition 
matrix. · 

24.24. In the third place, it may be inadequate to 
define the states of the transition matrix purely in terms 
of occupation. An example is provided by the principle 
of cumulative inertia proposed m McGinnis ( 134) as a 
means of accounting for some of the observed de­
partures from the simple model when applied to the 
study of intragenerational mobility. This principle states 
that the more time an individual has spent in a state the 
longer is Hkely to be the total time he ~pends in ~t. 
This problem could be handled by defining states m 
terms of two criteria, occupation and time already spent 
in that occupation, instead of simply in terms of occupa­
tion. In intergenerational studies this would imply that 
account should be taken of the status of the paternal 
grandfather and even more remote ancestors. 
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XXV. EXAMPLES RELATING TO THE DISTRIBUTION OF INCOME, CONSUMPTION, 
ACCUMULATION AND NET WORTH 

A. Introduction 

25.1. The distributions which form the subject 
matter of this chapter have for long been the object of 
study. An interesdng early example is the "scheme of 
the income and expense of the several families of 
England for the year 1688" contained in King ( 122). 
The classification is by i-anks, degrees, titles and quali­
fications, that is by socio-occupational categories. For 
each category. estimates are made of: the number of 
families ( including indoor servants) ; the average size 
of families (ranging from 40 in the case of temporal 
lords to two in the case of common soldiers and 
averaging a little over four); the number of persons 
(giving a total of just over five and a half million for 
the population of the country); the yearly income per 
family (ranging from £2,800 for temporal lords to 
£6.5 for cottagers and paupers, and giving £32 for 
the average family; the annual income (giving a total 
of £43.5 million); the income per head ranging from 
£70 to £2 and averaging £7.9; the expense per head 
ranging from £60 to £2.25 and averaging £7.56; 
the difference, that is accumulation ( ranging from a 
saving of £ 10 to a dissaving of £0.25 and averaging 
out to a saving of about £0.34); and, finally, the total . 
saving ( or diss,aving) which amounted approximately 
to £ 1.8 million made up of £2.4 million contributed 
by families in the saving categories and -£0.6 million 
contributed by the families in the dissaving categories. 
About 62 per cent of the families, containing 51 per 
cent of the population and possessing 21 per cent of 
the income, were estimated to be in the dissaving 
categories. This does not imply that all the fami,lies in 
these categories spent more than their income but only 
that they did so on average. 

25.2. Attempts to describe the form of income 
distributions by means of a mathematical expression 
goes back to Pareto's famous "la,w" which appeared 
in Pareto (161, vol. 2) and states that the logarithm 
of the number of incomes exceeding a given level is a 
downward-sloping linear function of the logarithm of 
that level. As is well known, this relationship often 
gives a reasonable approximation to the upper tail of a 
distribution though it cannot describe the whole dis-
tribution. . · · 

nowne (42). In Thatcher (211), a paper concerned 
with the earnings of employees in which men and 
women are treated separately and full-time workers are 
distinguished from part-time workers; it is shown that 
there is evidence for the log-normal distribution for 
manual workers and the Champemowne distribution for 
full-year workers. 

25.5. The generation of incomes has been treated 
as a stochastic process by a number of writers and, in 
particular, by Champernowne ( 43, 44~ vol. 2, chapter 
18, 45). By now a considerable amount of data exists 
on the. changes of incomes from one group to another 
over given, usually annual, intervals and in some cases 
these data have been analysed in terms of transition 
matrices. More will be said about this work in section B 
below. 

25.6. Another group of studies is directed to dis­
covering the determinants of differences in income 
rather than with the form of the resulting distribution 
or a model of the generating process. We have seen an 
example of this in the work of Duncan, Featherman 
and Duncan ( 60). Other examples will be given in 
section C below. 

25.7. So far we have been mainly concerned with 
the form of the distribution of original income, a 
process by which it might be generated and the factors 
which might be supposed to influence this process. In 
many countries,, however, the final distribution is much 
affected by government policies in such matters as 
taxation, social security, public assistance and the free, 
or heavily subsidized, supply of goods and services. 
In section D below this process of redistribution will 
be exemplified, on the basis of information collected 
from a sample of households, and an attempt will be 
made to show how far, in the instance chosen, the 
results are compatible with the framework provided 
by the national accounts. 

25.8. In concluding this section it may be useful to 
refer to Lydall (131) and Bronfenbrenner (36), two 
compendious works on the distribution of income which, 
in their different ways, may help to fill in the gaps of 
the treatment given here. 

25.3. The next step forward was the application of B. The process of income formation 
the log-normal distribution to many economic phenom- 25.9. In Champernowne ( 43, 44, vol. 2, chapter 18, . 
ena in Gibrat (79, 80) under the name of the law of 45) the formation of incomes is studied as a Markov 
proportionate effect. This distribution has been exten- process by means of transition models formally equi-
sively analysed and illustrated in Aitchison and valent to those which have been used in many parts 
Brown ( 5) where it is shown that it provides a good of this report. Income is divided into size groups and 
description of the distribution of earnings by homo- the movement of incomes from ·one group to another 
geneous groups of workers and, in general,, that it is a is traced over an interval of time. On the assumption 
strong candidate whenever a statistical description of that the observed transition proportions are fixed, the 
income size distribution is required. stable distribution to which the process tends can be 

25.4. In 1936, Champemowne described to a worked out and compared with the observed distribu-
meeting of the Econometric Society a different form tion. The model can be set up in two different ways 
of expression for the graduation. of income distributions which have their countezparts in other fields dealt with 
but it was only later published in full in Champer- in this report. 
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25.10. In the first plaoe, .the data may relate to a 
sample of individuals or households in existence at each 
end of a time :interval and to the change in their income 
over the interval. If this is the case, then the sum of 
the entries in each column of the transition coeffi­
cient matrix is equal to one; in fact, this matrix is a 
D-matrix of the kind used in the study of social mobility 
as described in section C of the preceding chapter. 
The process which we can study with its help is one 
in which the income holders live for ever and their 
incomes are subject to endless transformations in 
accordance with the probabilities in the transition 
matrix. . 

25.11. In the second place,, the data may relate to 
a sample of individuals who may leave the population 
of income holders through death or other reason and 
whose number may be added to through the appearance 
of new income holders who, on account of youth or 
other reason, were not income holders at the beginning 
of the period. This case corresponds to the open model 
based on a C-matrix; and this enables us to model a 
changing population of income holders. 

25 .12. These models are intended to tluow light on 
the evolution of the distribution of income but not 

on the evolution of its absolute level. In most countries 
both prices and productivity tend to rise through time 
so that a transition matrix based on unadjusted data 
would tend to pile up income holders at the top end 
of the distribution since they would have no means of 
getting beyond the top income group recognized :in the 
transition matrix. This tendency can be corrected by 
basing the transition ma:trix on adjusted income data, 
the adjustment consisting of multiplying all incomes at 
one date by a factor which will make their average the 
same as the average income at the other date. 

25.13. An example of the first type of model, 
employing a D-matrix and based on adjusted income 
data, is provided in Vandome (270). lt is based on 
information obtained in a reinterview survey carried out -
in connexion with the Oxford Saving Survey over the 
period 1952-54. Income is divided into twelve standard 
income classes so that the transition matrix is of 
order 12. Separate calculations were made for gross 
income and for net income, that is income after direct 
taxes. Gross income was adjusted as explained above 
and net income. was adjusted so as to yield the same 
average gross income at the two dates. The results are 
set out in table 25.1. 

Table 25.1, Distributions of adjusted gross and net income in Britain 
for 1953 and 1954 and their limiting values 

(Percentages) 

Range of gross or Adjusted gross income Adjusted net income 
net income in 

1953 I 1954 I 1953 I 1954 l £'s per annum Limit Limit 

0...; 99 3.5 3.4 3.4 3.5 3.4 3.1 
100 - 199 13.6 14.1 13.9 15.9 15.7 14.7 
200 - 299 12,5 12.4 11,5 13.2 12.9 12.7 
300 - 399 15.3 15.8 15.3 15.1 17.4 18.1 
400 - 499 17,1 13.0 11.4 18.3 13.5 11.8 
500 - 599 11.2 15.5 14.6 '14.5 19.4 19,9 
600 - 699 13.3 13.5 13.3 9.1 7.5 8.3 
700 - 799 4.5 3.5 3.1 4.0 4.1 4.7 
800 - 899 '5,1 4,5 3.7 3 • .,6 3.9 4.3 

1000 - 1499 2,6 3,0 4.3 1.8 1.2 1.0 
1500 - 1999 o.s 0.4 0,9 0.3 0~6 0,9 
2000+ 0.8 1.0 4.6 0,5 0.4 0.5 

25.14. Probably the most surprising feature of close to the limiting distributions. In the case of con-
table 25.1 is the closeness of the limiting distributions,, traotuaJ. savings, the limiting distribution ~presents a 
and especially the one for net income, to the observed large movement up the scale oompared with the ob-
distributions. The transition matrices were estimated served distribution. While not a prediction, this result 
from a small sample ( 429 successful reinterviews cor- is plausible and in line with the changes that have 
responding to a response rate of 66 per cent); a~d _a been taking place over the past two decades. 
limiting distribution, being the dominant charactenstic 25.16. It is shown in Thatcher (212) that _the 
vector of a transition matrix, depends entirely on that relative dispersion of the distribution of weekly earnmg-s 
matrix and implies nothing about the initial di,stribution. of men in full-time manual employment in Britain has 
The piling up of inoome iholders in the higher ranges hardly changed at all from 1886 to 1970 although 
of the gross income distribution.implies a tendency to over that period median earnings have increased about 
increased inequality. But, as the author suggests, this twenty-one fold. In Lydall (131) it is shown that there 
may largely be due to the use of a D-matrix rather than has been a similar stability over a period almost as long 
a C-matrix so that income holders never disappear and in Belgium, France and Germany. 
it is impossible for a large income to be replaced, as a 25.17. Stability of this kind can be analysed in 
consequence of death duties, by a much smaller one. terms of the theory of stochastic processes and, speci-
This influence could be expected to affect gross income fically, by the method suggested in section D of 
much more than net income. chapter XII above in connexion with social stratification 

25.15. The same paper contains a number of <?111er and mobility. If we measure an individual's earnings in 
limiting distributions,, specifically for contractual saVlilgs, a year as the logarithm of ~e !"atio of his earnings_ to 
durables windfalls unusual expenses and hire purchase. median earnings then we can form the regression 
In the l~st four c~es the observed distributions are all equation 
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Ay = yp + .u (XXV.I) 

:where the elements of the vector y are the measure of 
.earnings for each of the individuals in the sample. 
f3 denotes a parameter and u denotes a vector of errors. 
Fr.om (XXV.1) we can estimate f3 and also the cor­
relation coefficient, p say, between the logarithms of 
an individual's earnings this year and last year. Data, 
which have been described for .the United Kingdom 
(225, No. 4, p. 4.29), are now available which enable 
these calculations to be made. In Thatcher (212) it is 
shown· that fJ = p approximately at all ages from 20 
to 60 by five-year intervals_ and that the agreement is 
improved if about 1 per• cent of the observations 
analysed are omitted on the ground that they show. very 
extreme fluctuations of earnings. The data, which relate 
to males in fu11-time employment in 1964-1965 and 
1965-1966, thus suggest that the changes in individual 
earnings that were taking place at that time were 
compatible with a lognonnal distribution with constant 
variance. 
. 25.18. • Though voluminous. the data used in this 
study form only a small part of what has been col­
lected, and will continue to be collected, by the Depart­
ment of Health and Social Security in connexion with 
the administration of earnings-related social security 
benefits. This body of data relates not only to males but 
also to spinsters in full-time employment for individual 
years of age. The transition matrices are each of 
order 42 and based in each case on a sample of about 
1,000 individuals. In Thatcher (212) nine of these, 
relating to male employees and compressed to order 9, 
are reproduced though, in the analysis described above, · 
the regressions were based on the large matrices. 

25.19. In Esberger and Malmquist (64) income 
transition matrices for 1952-1953 are given in which 
sex., marital status, industrial status and several age 
groups are distinguished. These matrices are used to 
calculate distributions for 1958 ;and Jimiting distribu­
tions, which are compared with the initial distributions 
in 1952. 

25.20. In section D of chapter XXVHI below a 
short account is given of the forecasting model, des­
cribed in Eriksen ( 63), which is used to estimate the 
future liabilities of the Swedish supplementary pension 
scheme. Income transition matrices form an integral 
part of this model. 

25.21. In Mostert (143) an analysis is made of the 
increasing equality of incomes in the Netherlands after 
the second wodd war with the helrp of an income transi­
tion matrix. Allowance is made for the effect of rising 
prices and productivity and also for the net increase 
each year in the number of income holders. The avail­
able data consist of annual income distributions for the 
years 1950-1967 with the exception of 1951, 1956 and 
1961 and of annual estimates of the net increase in 
income holders. It is not possible, therefore, to estimate 
the transition matrices directly nor to assign the net 
increase in income holders to particular income classes 
since they are only known in total. The construction of 
a fixed transition matrix, in which only limited move­
ments are possible. and a fixed assignment vector for 
the net increase in income holders is carried out by 
minimizing over all pairs of successive years the squares 
of the discrepancies between the actual distributions 
and the distributions calculated from the model. This is 
done by means of quadratic programming. It is shown 
that the observed distributions can be rather closely 
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approximated by a model based on a fixed and restricted 
transition matrix and a fixed assignment vector for the 
net increase in income holders. The limiting distribu­
tion of this system is not calculated. 

C. Factors influencing individual incomes 

25 .22. Many different kinds of study form part of 
the subject matter of this section. Some of these are 
largely concerned with ,the £elationshirp of income to age 
and with factors, such as education, occupation or 
health, which can be expected to influence this relation­
ship. Others seek to discover how far variables which 
might be expected to influence individual incomes in 
fact do so, and how much of income differences can be 
accounted for by them. Some examples of these dif­
ferent studies will now be given. 

25.23. ,Jn Dublin and Lotka (57), a revised edition 
of which appeared in 1946, an attempt was made to 
calculate the money value of a man at different ages 
of life. Although the authors made :reference to the 
wider implications of their work, their main aim was 
practical: ,to provide some guidance on appropriate life 
insurance cover in different circumstances and on com­
pensation for industrial injury. This led them to in­
vestigate many matters concerned with marital status 
and family composition., the cost of bringing up children, 
household consumption levels, age-income profiles and 
the effect on these of mortality and moJ1bidity. A man 
starting at a particular income level at a given age 
can not only expect a future discoun~ed income stream 
depending on such factors as his mortality expectations 
in relation to average experience, tax and interest rates 
and so on, but be can also expect to contract expenses, 
above those of his own maintainance, through marriage 
and begetting children who must then be mairitained 
and educated. Some of these expenses will be terminated 
or modified before the death of the income earner 
through the death of other family members, divorce or 
the children growing up and forming their own families; 
and some expenses will survive the income earner if be 
tries to make provision for his widow and children 
after his death. A central feature of this study is the 
calculation of the money value of a man expressed as 
di!Soounted net worth conditional on age, present 
income. relative mortality expectations and tax and 
interest rates. 

25.24. iin Becker (18) earnings are £elated to 
investment in human capital and, in particular, to in­
vestment in education. Rates of return to this form 
of investment at secondary school and university levels 
are analysed for different times and for different groups 
in the population; and age-earnings profiles are related 
to length of schooling. By disaggregation an attempt is 
made to handle the difficulty that the returns attributed 
to education are in fact attributable to other things, 
including ability. 
· 25.25. In Pase (65) a statistical analysis is made 

of Dutch income data over the period 1958-1967. 
The author provides a model of the random path of 
income with respect to age for a given professional or 
educational category and shows how this path, and the 
corresponding expected lifetime income, can be esti­
mated from cross-section data. He then proceeds to 
apply these methods to a large number of surveys. 
An interesting feature is that be is not only able to 
calculate discounted lifetime earnings but also their 
standard deviations. Thus, in 1964, at age 250 at a 



4 per cent rate of interest, expressed in thousands of 
guilders and before tax, some of his estimates run as 
follows: for self-employed engineers, 1640 + 1238; for 
salariecl engineers, 496 + 188; for self-employed physi­
cians, 992 + 572; for salaried physicians. 454 + 194; 
for self-employed accountants, 520 ± 377; and for 
salaried accountants, 394 + 149. A second interesting 
feature is that with a somewhat longer list of professions 
there is a positive rank-order correlation between life­
time earnings and social prestige. It would appear, 
therefore, that whatever these differentials are due to 
they do not represent an offset to lack of prestige. 

25.26. In Klevmarken ( 123) statistical methods 
for the analysis of earnings data are described and 
applied to salaries in Swedish industry. A part of the 
study is devoted to the calculation of age-earnings 
profiles for different levels of education. 

25.27. We come now to two examples of a rather 
different kind. 

25.28. The influence of a number of social and 
demographic factors on the size of individual incomes 
is estimated in Adams (2). The study is based on cross­
section data for the United States in 1949, collected by 
the Survey of Consumer Finances, and the techniques 
used are the analysis of variance and regression analysis. 
The dependent variable in the regression calculations 
is the logarithm of individual wage and salary income 
and the determining variables relate to age (six age 
groups), education (two groups, differently defined for 
white-collar and blue-<:ollar occupations), occupation 
( three categories), region ( two categories, South and 
other), community size ( three categories), part of year 
worked ( two categories). The following regression esti­
mates were obtained: for age, 0.2003 + 0.0188, and 
for the square of ag~, -0.0271 + 0.0028, indicating 
a significant parabolic relationship between log income 
and a!!e; for education, 0.0555 + 0.0120; for occupa­
tion, 0.1351 + 0.0100; for region, 0.0548 + 0.0142; 
for community size, 0.0598 + 0.0094; and for part of 
year worked, 0.2105 ± 0.0134. Thus all the regression 
e~timates have the expected sign, each is significantly 
different from zero and the coefficient of multiple 
correlation is 0.66. 

25.29. · A somewhat similar analysis relating to 
Britain in 1953-1954 and based on data collected by· 
the O~ford Savings Survey is given in Hill (95). Again 
the method used is the analysis of variance, applied 
separately to income and to log income. The determin­
ing variables, though differently grouped, are similar to 
those used in Adams (2) except that education and 
pa~t of year worked are omitted and employing industry 
1s mcluded. 

D. The redistribution of income 

25.30. The example in this section relates to the 
redistribution of household incomes as a consequence 
of government taxes and transfers. This subject is the 
main concern of work in the United Nations Statistical 
Office (260) which was outlined in section B of 
chapter XIII above. No statistics have so far been 
presented in exactly the form proposed there (260) 
but studies of the incidence of taxes and social service 
benefits have been carried out in Britain for many years 
and this work will serve as an example. 

25.31. The data for these analyses are obtained 
from a continuous family expenditure survey reported 
by the United Kingdom Department of Employment 

(230). In a series of papers by the United Kingdom 
Central Statistical Office (224) these data have been 
used to make detailed surveys of the redistributive 
effects of government policies. A representative tabula­
tion of some of this material for 1969 is given in Stone 
and Stone (207), and this tabulation is reproduced in 
table 25.2 below. 

25.32. The data in table 25.2 are arranged first by 
selected income ranges, and within ranges by household 
size and composition. The number of households on 
which the estimates in each of the rows is based is 
shown in the first column of the table; and it can be 
seen that no estimates are based on a sample of less 
than 10 households. -

25.33. The starting point is original income, shown 
in column 4. This income concept is similar to retained 
factor income except that employers' contributions to 
national insurance and national health services are not 
included in it. 

25.34. If we consider first the average results for 
the different income ranges we can see, by comparing 
the figures in columns 4 and 14 of table 25.2, that in 
the lowest range as much as 85 per cent of income 
after all taxes and benefits arises in the course of the 
process of redistribution: (465 - 69)/465 = 0.85 
approximately. In the second range shown in the table 
the percentage falls to 37 per cent and in the third 
range it fails to 6 per cent. Beyond this point, original 
income exceeds income after all taxes and benefits and, 
on average,, households make a net contribution, giving 
more than they gain in the redistributive process. The 
use of averages in this way, though it makes the general 
point that poor households gain and rich ones lose 
through redistribution, obscures the fact that the size 
and composition .of the average household change as 
we go up the income scale. We can avoid this distortion 
by comparing the contribution of a given type of 
household in different income ranges. For instance, the 
net contribution of a household composed of two 
adults in the fifth and highest income range is 
£2,315 - 1,555 = 760; of the same type of house­
hold in the fourth income range, £ 1.,313 -- 949 = 
364; in the third income range, £750 - 760 = -10; 
in the second, £418 - 717 = -299; and in the first 
and lowest, £82 - 541 = -459. 

25.35. But the redistributive process operates not 
only to help poor families at the expense of rich ones 
but also to help large families, in particular families 
with many children, at the expense of small ones. For 
instance, if we concentrate on the fourth income range 
and look at households with two adults and nought up 
to four children, we find that the net contributions are 
£364, £282,, £ 155, -£ 12 and-£ 133. Thus, while 
the households in this income range make, on average, 
a net contribution, those with three or four children 
are net beneficiaries. H we take the highest income 
range, we find that all the corresponding household 
types make a net contribution, the figures being £ 760, 
£613, £550, £322 and £68. 

25.36. This information throws a great deal of 
light on the redistributive activities of the state. Sub­
stantially similar information is available from the 
United Kingdom Central Statistical Office (224) for 
odd years from 1957 to 1961 and thereafter for every 
year, so that changes in the ,incidence of taxes and 
social service benefits can be traced over a span of 
years. It must be recognized, however, that the estimates 
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Table 25.2. The effect of government taxes and transfers on different types of 
household. United Kingdom, 1969 

(£'s a year) 

Number of RanJe of Household Original Direct Direct Income 
households original lizeand Income benefits benefits before 

in tho samplo income compos!tioo• in cash In kind tax 

I 2 3 4 5 6 7 

606 Up to £2.59 la 63 315 60 438 

I 368" 2a 82 483 106 670 
11 2a 2c 76 439 336 850 
18 3a 100 640 152 902 

1,069 Ait hcuseholds In the range 69 397 119 565 I 

43 £382--459 la 421 178 40 637 
I 51 2a 418 387 131 936 

111 All households in the range 419 310 142 871 I 

56 £676-815 la 737 57 41 835 

I 
97 2a 750 226 100 1,076 
27 2a le 771 92 186 1,048 
16 2a 2c 753 160 193 1,106 
13 2a 3e 767 193 268 1,227 
16 3a 746 420 208 1,374 

257 All households In the ninge 749 191 155 1,093 I 

47 £1,196-1,447 la 1,310 68 38 1,416 
226 2a 1,313 84 64 1,461 
141 2a le 1,324 34 156 1,514 
155 2a 2c 1,329 72 234 1,635 
53 2a 3c 1,332 153 344 1,827 
25 2a 4c 1,308 177 486 1,'fll 
66 la . l:m 231 218 1,761 
17 3a le 170 357 1,838 
12 3a 2c 1;358 219 297 1,875 
10 4a 1,294 398 170 1,862 

788 All households In the range 1,319 110 191 1,621 I 

12 £2, 1:ll-2,565 la 2,345 31 29 2,404 

I 
160 2a 2,315 43 57 2,414 
75 2a le 2,315 16 182 2,511 
99 2a 2c 2,323 56 228 2,607 
SI 2a 3c 2,328 106 361 2,795 
13 2a 4c 2,290 170 505 2,964 

119 3a 2,312 85 156 2,553 ' 42 3a le 2,338 49 278 2,663 . 
29 3a 2c 2,338 110 460 2,908 I 
30 4a 2,339 195 "206 2,931 I 

701 All households In the ranse 2,323 80 m 2,625 ! 
7,008 All households In Ibo wnple 1,519 160 179 1,858 

• The symbol a denotes adult (penon 16 and o.er) and the symbol e denote, c!iild (person Wider 16).· 
Not,: Components do not always add up to totals beclu .. of rounding-1111' erron. 

are subject -to sampling errors, so that some of the less 
numerous groups of households may not be represented 
quite fairly. For instance., in ,the case of households 
consisting of two adults and one child in the third 
income range, the income after all taxes and benefits, 
£ 705, looks somewhat low and out of line, particularly 
in relation to the comparatively high figure of original 
income, £ 771. But sampling errors have to be accepted, 
partly because there is need for a wide variety of 
information that can best be collected by sampling 
methods and partly because sample surveys are expen­
sive and their coverage cannot be expanded indefinitely. 
With a survey that is well designed and carried out 
they can do very little harm, provided the reader is 
.a.ware of their existence and makes allowance for them 
in interpreting the figures he reads. 

25.37. The main results for all households in the 
-sample can be compared with the results for the per­
sonal sector as a whole as given in the national 

lts8 Employees• It.ti Income Income· after Housina kn Indirect /,ulodirect Income 
contributions tax ond direct taxes subsidies taxes paid . taxes paid aner all 

to national surtax and benefits directly indirectly taxes and 
Insurance benefits 

8 9 10 11 12 13 14 

0 -2 436 16 -56 -26 369 
0 0 670 17 -102 -44 541 

-II 26 865 3 -155 -66 646 
-10 -14 878 12 -126 -66 6'fl 

-1 -1 563 16 - 79 •-35 465 

-6 -38 593 10 -99 -37 467 
-7 -29 900 II -136 -s1 717 

-• -26 837 13 -131 -52 666 

-33 -79 723 7 -118 -45 567 
-30 -68 1178 11 -164 -67 760 
-53 -25 970 17 -205 -77 705 
-43 59 1,122 13 -176 -66 894 
-38 9 1,198 21 -223 -93 903 
-40 -42 1,292 27 -203 .,..75 1,042 

-34 -46 1,013 15 -167 -67 795 

-43 -241 1,132 4 -199 -66 871 
-57 -165 1,239 14 -223 -82 949 
-60 -118 1.336 12 -222 -84 f:~1 -59 -112 1,464 13 -216 -87 
-58 -106 1,663 22 -246 -95 1,344 
-62 -81 1,828 6 -287 -106 1,441 
-64 -131 1,566 19 --271 -96 1,219 
-68 -80 1,690 16 -258 -104 1,344 
-72 -78 1,725 19 -254 -104 1,368 
-82 -.140 1,640 28 -356 -133 1,180 

-59 -134 1,428 15 -232 -::88 1,123 

-42 -492 1,870 I -192 -83 l:m -78 -361 1,975 4 -318 -106 
-73 -327 2,111 3 -297 -115 1,702 
-65 -344 2,198 9 -314 -120 1,773 
-64 -297 2,434 6 -301 -133 2,006 
-65 -217 2,682 4 -331 -134 ~ -115 -317 2,141 15 -373 -126 
-113 -259 2,311 16 -380 -146 1,801 
-84 -247 tm 5 -351 -148 2,083 

-113 -289 13 -412 -132 1,802 

-13 -311 2,231 10 -342 -125 1,775 

--$4 -404 1,600 13 -44il -94 1,271 

accounts for the United Kingdom ( 223). It must be 
borne in mind that the personal sector contains, in 
addition to households, private non-profit institutions 
though these only form a very small part of it Further, 
for comparability with ,the national accounts, we must 
add back employers' contributions to original income 
and omit the benefits in kind shown in column 6 of 
table 25.2. 

25.38. With these adjustments we obtain the follow­
ing series for the average household in the sample: 
original income, £1,572; income before tax., £1,732; 
disposable income, £1,421; income after all taxes and 
benefits, £1,116. If original income is put at 100, the 
series runs: 100~ 110, 90, 71. The comparable series 
based on the national accounts runs: 100, 111, 90, 73. 
It appears, the ref ore, that in this case the detailed 
information obtained from a sample survey fits fairly 
well into the broad framework provided by the national 
accounts. 

148 



XXVI. EXAMPLES RELATING TO HOUSING AND ITS ENVIRONMENT 

A. Introduction 

26.1. The subject matter of this chapter covers a 
wide range of topics from the structure of the housing 
stock, the factors at work to change it ( construction, 
demolition,, conversion and modification), the influences, 
structural and environmental, which determine house 
prices and occupancy. All of these topics relate to 
individual dwelling units but there are others of a wider 
character such as urban development, problems of 
traffic planning and control, data banks on land use and 
road systems and, finally, the tendency to urban growth 
and increasing population density which leads to a 
variety of problems in many parts of the world. 

26.2. In spite of these many possibilities, only a 
single example will be given to illustrate the subject 
matter of this chapter. This example relates to the 
structure of occupancy in Britain which, as was noted 
in section A of chapter XIV above. has greatly changed 
in the past quarter of a century. 

B. The occupancy transition matrix 

26.3. At all times, households are changing their 
form of occupancy: tenants may move to a home owned 
by themselves; tenants of a private landlord may become 
tenants of a _ public authority; tenants of furnished 
accommodation may move -to unfurnished accommoda­
tion; and so on. 

26.4. Enquiries into the housing situation were 
carried out in respect of England and Wales in 1960 
and 1964 and were reported in Gray and Russell (88) 
and in Woolf (288). li we combine some of the in­
formation contained in these reports with material 
available in the housing volumes of the 1961 and 1966 
popufation censuses, we can arrive at the very tentative 
stock-flow matrix for household· occupancies, relating 
to the four and a half years from mid-1960 to end-1964, 
set out in table 26.1 below. 

26.5. Although table 26.1 is only approximate, 
there can be no doubt about the considerable movement 

Table 26.1. Stock-flow matrix for household occupancies in England 
and Wales, mid-1960 to end-1964 

(Thousands) 

~ 
New 

house-0 
holds 

end 1964 

Households terminated 

Owner occupation l 474 

.. 
GI Local authority 2 . 119 .... 
~ tenancies 

i Private unfurnished 3 240 
tenancies 

i Private fu~ished 4 123 ... 
tenancies co 

s:: 
~ Other tenancies s 45 

Totals 

among forms of occupancy which it shows. Let us 
therefore calcuJate a C-matrix from this table and work 
out how different occupancies would change through 
time if the transition matrix were fixed and the new 
entry vector shown in the table were repeated in every 
interval of four and a half years. 

26.6. The C-matrix is given by 

1

0.9520 0.0262 0.0960 0.2047 
0.0077 0.8930 0.0903 0.0849 

C = 0.0102 0.0128 0.7245 '0.1814 
0.0028 0.0014 0.0036 0.4043 
0.0028 0.0049 0.0083 0.0449 .I , 

0.04221 0.1627 
0.1004. 
0.0683: 
0.5703 

(XXVl.1) 

England and Wales 
Totals 

1 2 3 4 s 

150 216. 299 48 28 

5806 92 371 123 21 6887 

47 3130 349 51 81 3777 

62 45 2800 109 50 3306 

17 5 14 243 34 436 

17 17 32 27 284 422 

6099 3505 3865 601 498 · 

If we multiply the mid-1960 stock vector by C and 
add in the new entrants to end-1964 we obtain the 
end-1964 stock vector; and if we repeat this operation 
we obtain a series of successive stock vectors separated 
by an interval of four and a half years. If we divide the 
elements of a vector by their sum we obtain the pro­
portionate distribution of households over occupancy 
classes. This is done for the period mid-1960 to 
end-2009 in table 26.2 below. 

26.7. Although the tendencies shown in table 26.2 
are based on incomplete sample data for the early 
1960s, they have, broadly speaking, been borne out by 
events up to now: owner-occupation and local authority 
tenancies have increased considerably; and all private 
and other tenancies have diminished. 
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Table 26.2. Tentative trends in the composition of household occupancies 
in England and Wales 

( Percentages) 

Mid End Mid End Mid End Mid End Mid End Mid End . • 
1960 1964 1969 1973 1978 1982 1987 1991 1996 2000 2005 2009 Limit 

Owner-occupation 42 46 50 53 55 

Local authority 24 25 26 26 26 tenancies 

Private unfurn- 27 22 19 17 15 ished tenancies 

Private furn- 4 3 2 2 ished tenancies 

Other tenancies 3 3 2 2 

26.8. . Looking into the future, the table suggests 
that, ~hde owner-occupation may rise monotonically 
and pnvate ~nd other !enancies may fall monotonically, 
local authority tenancies are likely first to rise and then 
to fall: The highest pr?portion can be expected around 
the m1d-1970s according to these calculations. 

26.9. The final column headed "limit" in table 26.2 
is obtained by using equation (VII.13) in chapter VII 
above. I:f th~ . new entry vector is constant, as it is by 
assumption m the present case the stock vector is given 
by pre1~rnJtiplying the ~ew e'ntry vector by (I-C)-1• 

In the hm1~ the system 1s not only stable but stationary, 
the new entrants in a period into each occupancy class 

, exactly balancing the leavers. 

26.10. Thus the table shows that although owner­
occupation and local authority tenancies have been 
rising in recent years it does not follow that they will 
continue to rise, stil,l less that they will eventually 
replace all other forms of occupancy. Though plausible 
to date, the projections set out in table 26.2 may 
eventually turn out to be bad predictions since they 
represent no more than the consequences of an endless 
repetition of the changes that were taking place in the 
first half of the 1960s. 

26.11. There are two further points that should be 
made in connexion wiith this example. 

26.12. In the first place, the material allows the 
population to be divided into two parts, the Greater 
London Council (GLC) area and the rest of England 
and Wales. When this division is made it is evident that 
the population is .far from homogeneous: not only are 

2 

2 

57 58 60 61 62 63 63 70 

26 25 25 25 24 24 23 19 

13 12 12 11 11 ·10 10 8 

2 2 2 2 2 2 2 1 

2 2 2 2 2 2 2 1 

the composition vectors quite different in the two regions 
but the population of the GLC area was falling in the 
eal'lly 1960s whereas the population of the rest of the 
country was rising. The initial and final stock com­
position vectors for the rest of England and Wales are 
somewhat similar to those for the country as a whole 
being respectively { 43 25 25 3 4} and { 75 17 6 1 1 }. 
But the GLC area follows a quite different pattern, 
the two vectors being respectively { 38 18 32 9 3 } 
and { 46 24 22 6 1 } . 

26.13. In the second place, the assumption of a 
new entry vector which remains constant means that 
the projections are made without regard to the probable 
future growth of the population. The number of house­
holds will increase or diminish according to what was 
happening in the base period but its rate of change will 
gradually slow down untiil, as we have seen, the number 
of households eventually reaches a limit. In order to 
obtain realistic population estimates in the future it 
would be necessary to allow the elements of the new 
entry vector to grow in line with the expected growth 
in the number of households. 

26.14. Thus to tum this example from an illustra­
tion of method into a substantive study of changing 
occupancy it would be necessary to do three things. 
First, improve the basic data which, as we have seen, 
were put together from not altogether concordant 
sources; second, consider any changes that may have 
taken place or may take place in the future in the 
coefficients of the transition matrix; and, finally, allow, 
as well as possible, for expected changes in the size and 
composition of future new entry vectors. 
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XXVII. EXAMPLES RELATING TO THE ALLOCATION OF TIME AND 
THE USE OF LEISURE 

A. Introduction 

· 27.1. In one way or another time enters as an 
important variable into most of the areas of social life 
with which this report is concerned. The concept of 
the life table, which is fundamental in the general study 
of demography, can also be used in more specialized 
fields, such as the analysis of the probable durntion of 
unemployment. Many problems arise in connexion with 
education, employment and health in which it is neces­
sary !'? calculate the time likely ,to be spent in different 
act1V1t1es or states. 

27.2. A number of examples of such problems are 
given in chapters XXIX through XXXI below. But the 
treatment there is largely in terms of probabilities and 
does not touch on the availability of time and its alloca­
tion between alternative uses. 

27.3. In this chapter examples will be given of 
attempts to make a detailed accounting of the use of 
time which throw light on such questions as the internal 
economy of the household, the use of free time., traffic 
congestion and the planning of facilities for students. 

B. The Time-Budget Project 

27.4. The full title of this project is the Multina­
tional Comparative Time-Budget Research Project and 
it is fully reported in Szalai (210). This immense 
report, the work of many hands, is made up of four 
parts. The first deals with the organization, methods 
and approaches of the project; the second with a series 
of studies based on the data collected; the third with a 
wide range of statistical tables, which open up great 
opportunities for further analysis; and the fourth with 
a bibliography of the project and a selection of time­
budget literature arranged by country. 

27.5. The project was inaugurated in 1963 and the 
collection of data was undertaken in the mid-1960s. 
Many research institutes in 12 countries collaborated. 
The locations studied were essentially urban and in­
dustrial and so it is to this aspect of !if e that the 
findings relate. Information is provided on the amount 
of time spent in the course of the day in a wide range of 
primary and secondary activities, on the sequence 
of these activities and on where and with whom they 
take place. Separate tabulations are available for dif­
ferent types of individual, employed men,, employed 
women, housewives, and for different types of days, 
workdays, days off, Sundays. Detailed information is 
given of the characteristics and circumstances of the 
individuals and households sampled in each of the 
12 countries. • 

27.6. The statistical tables in part Three of the 
report, together with the accompanying definitions. clas­
sifications and technical notes, occupy over 330 pages. 
Only the barest indication of this mass of material can 
be given here. Three topics will be chosen: the _general 
picture; the household economy; and the use of free 
~~ . . 
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1. 1im GENERAL PICTURE 

27.7. A summary picture is presented in table 27.1 
in terms of the time spent in primary activities grouped 
into very broad categories. Primary activities are not 
the most time-consuming activities in which people are 
engaged but the principal activity in which they 
are engaged at any one time: a man who reads a 
newspaper at breakfast is engaged primarily in eating 
and secondarily in reading. Thus the 24 X 60 = 1,440 
minutes of the day can be allocated to primary activi­
ties. In the report under discussion there are 99 ac­
tivities which are grouped to form 37 categories. These 
categories are again grouped to form a smaller number 
of classes. Here the material is reduced to four classes 
which follow the grouping in the report except that per­
sonal ( as opposed to leisure) travel bas been assigned 
the class "household and children". The class "work" 
includes not only the time spent at the workplace but 
also the time spent in the journey to work. 

27.8. This table relates to the 15 studies of the 
project which were conducted in 12 countries. The 
adult population is divided into three types: employed 
men, employed women and housewives; and days are 
divided be,tween workdays and days off or, in the case 
of housewives, between weekdays and Sundays. 

27.9. As is perhaps inevitable with such broad 
categories a fairly general pattern of time allocation 
seems to emerge from table 27.1. There is, however, 
a considerable amount of variation between countries. 
For instance, in Maribor all groups in the community 
appear to devote a relatively Jarge amount of time to 
household and children; whereas in Lima-Callao at least 
the economically active groups seem to devote relatively 
little time to this activity. 

27.10. Inspection of the table seems to reveal some 
interesting similarities and differences. For instance, 
while the patterns of time allocation made by employed 
women on their days off and by housewives on Sundays 
differ from country to country, they · appear to be 
relatively alike in any one country. 

27.11. This and other hypotheses could be tested 
and, in view of the many details of individual and 
household characteristics given in the report, an attempt 
could be made to associate differences in patterns with 
these characteristics. 1If these attempts were successful, 
we might be able to build up a more uniform picture 
of time al.Jocation in urban,, industrial societies and of 
the circumstances in which differences are to be 
expected. 

2. THE HOUSEHOLD ECONOMY 

27.12. In the national accounts, consumer goods 
and services are accounted for up to the point at which 
they reach households but the further transformations 
which they undergo at the hands of household members 
are not recorded. For the main purposes for which the 
national accounts are designed this convention is not 



Table 27.1. Minutes per day spent in primary activities grouped into -very broad categories 

(Minutes) 
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Employed men~(workdays) 

l Work 559 560 542 583 600 562 620 598 558 563 565 570 506 508 560 
2 Household and children 49 96 109 75 54 59 103 102 49 91 72 77 113 85, 119 
3 Personal needs 615 ~97 570 621 613 602- 533 56°7 600 560 589 572 573 593 559 
4 Free time 217 187 219 161 173 217 184 173 233 226 ·212 217 . 248 254 202 

Employed men (days off) 

5 Work 90 81 79 48 45 29 42 66 61 44 27 33 14 97 47 
6 Household and children 110 257 197 170 162 150 227 181 82 167 205 195 207 125 238 

7 Personal needs 715 700 715 757 741 748 707 718 739 696 691 6136 670 677 688 
8 Free time 525 402 449 465 492 513 463 475 558 534 517 520 549 541 467 

Employed women (workdays) 

9 Work 454 522 436 492 423 425 507 527 434 490 480 482 478 429 502 
10 Household and 'l;hildren 190 188 301 208 267 227 268 260 175 250 200 211 257 260 292 
11 Personal needs 623 588 561 621 610 611 537 538 634 543 580 590 546 568 530 
12 Free time 173 142" 141 119 139 177 127 115 197 157 179 157 159 183 116 

Employed women (dsys off) 

13 Work 49 42 58 24 13 28 17 13 61 36 11 6 17 9 25 
14 Household and children 274 403 413 315 307 269 461 448 266 326 344 322 445 370 464 
15 Personal needs 695 673 680 747 755 742 678 692 689 681 684 687 625 635 679 
16 Free time 422 320 289 354 365 401 284 287 424 397 400 421 353 426 273 

Housewives (weekdays) 

17 Work 17 l 24 4' 12 10 1 55 5 3 6 8 4 12 13 

18 Household and children 511 550 569 547 531 516 584 617 521 594 504 495 580 483 678 

19. Personal needs 650 657 633 667 662 665 625 630 664 625 617 618 617 617 61!! 
20 Free time 262 232, 214 223 235 249 224 138 250 218 311 317 239 328 134 

Housewives (Sundays) 

21 Work 8 0 12 0 6 2 0 33 0 0 0 0 0 6 14 

22 Household and children 275 457 408 376 278 241 431 435 373 323 293 347 403 447 537 

23 Personal needs 703 650 736 7.20 741 773 680 678 682 704 650 667 650 601 630 .. 
24 Free time 454 333 284 344 415 423 329 294 385 413 495 424 387 386 259 

Note: Components do not always add up to 1440; the totals range from 1441 to 1436. 

only convenient but positively desirable since the 
addition of a large and very uncertain sum to the 
accounts would contribute little, if anything, to the study 
of the relationships between households, businesses and 
government. For other purposes, however, the calls of 
household activities on the time and capacities of the 
members of the household is of interest. Evidently this 
is a field to which time budgets can contribute and 
some information is provided in table 27.2 below. This 
table is made up of entries 5 through 13 in the short 
list of Szalai (210) and so the column totals here differ 
from the entry "household and children" in table 27.1 
above by the omission of personal tr·avel, 

27.13. Table 27.2 shows the time spent on average 
by various types of farmly member on home duties of 
one kind or another. The table provides a broad picture 
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of the contributions made by different members on 
different types of day and on the extent to which, 
on average. different duties are more or less time­
consuming. It would be interes,ting to take the analysis 
further and to examine the position in households of 
different size and composition and at different stages 
of the life cycle. For instance, cooking and cleaning, 
which are always needed, appear generally as time 
consuming; whereas child care appears to consume 
relatively little time. This is probably due to the fact 
that child care is largely concentrated on small children, 
who are present in only a limited proportion of families. 
The material in the report enables the analysis to be 
carried much further and one of the pa~rs in part Two 
is devoted to a comparison of child care in the 
12 countries. 



Table 27.2. Minutes per day spent in primary activities connected with the household and children 

(Minutes) 

. 
• .. 
u ... .. .. 
.. >, ... " :a • .... 

-ii . :: c! 
t .. g • .. .,; . ., ..... .: u "'" § ........ u .. ~ :! ...... a·~ .... II ... ;:o u u .. .. 

M Ii 8i ... N ... 0" .. .. :, .-< N ...... .. .... OU ., ... ... ... 
Employed men (workdays) ·- -

1 Cooking, preparing meals 3 
.. 

7 14 8 2 

2 Cleaning, washing up s lS 13 9 2 
3 Laundry, mending l l 3 l 0 

4 Child care 6 13 18 8 6 

s Shopping, gardening and other 2S 43 48 40 43 

Employed men (days off) 

6 Cooking, preparing meals 5 49 31 13 6 
7 Clea~ing, washing up 12 34 34 23 14 

8 Laundry, mending 2 5 14 2 3 
9 Child care 10 12 21 19 16 

10 Shopping, gardening and other 64 1111 84 94 117 
.. 

Employed women (workdays) 

11 Cooking, preparing meals 49 S6 79 4S 61 

12 Cleaning, washing up 69 46 56 70 89 

l3 Laundry, mending 18 18 49 24 30 

14 Child care 14 21 30 24 28 

1S Shopping, gardening and other 27 29 71 34 54 

Employed wo ... n (days off) 

16 Cooking, preparing meals 62 122 134 72 81 

17 Cleaning; washing up 97 97 94 111 99 

18 Laundry, mending 20 65 BS 44 33 

19 Child care 18 26 46 32 20 

20 Shopping, gardening and other 56 58 44 43 70 

Housewives (weekdays) 

21 Cooking, preparing meals 12-2 155 150 102 130 

22 Cleaning·, washing up 170 110 12:.! 11>4 lSS 

23 Laundry, mending 81 65 73 76 72 

24 Child care 49 62 101 104 64 

2S Shopping, gardening and other 60 131 105 74 104 

Housewives .(Sundays) . 
21> Cooking, preparing meals 110 174 160 101 115 

27 Cleaning, washing up 108 84 94 126 100 

28 Laundry, mending 7 31 33 24 8 

29 Child care 17 0 42 92 34 

30 Shopping, gardening and other 25 104 62 24 20 

3. THE USE OF FREE TIME 

27.14. Some information on the use of free time 
is set out in table 27.3 below on the same lines as 
were adopted in the two earlier tables of this chapter. 
The column sums in each panel are equal to the num­
bers in the final row of the corresponding panel in 
table 27.1. 

27.15. The numbers shown in table 27.3 are for 
the most part highly aggregated. Thus "study and par­
ticipation" includes not only all forms of learning but 
also religious, civic and political activities and parti­
cipation in activities at the workplace. Television 
viewing is the only homogeneous group and it would 
stand out as the greatest single primary use of free 
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l 16 ·7 3 10 s 8 l~ s 10 

3 17 12 5 li 5 7 8 3 7 

l 4 2 2 4 l 1 3 2 3 

7 15 17 4 20 8 8 30 11 16 

44 43 57 22 JS 32 34 43 49 73 

7 38 9 4 27 11 8 22 11 18 

14 37 20 23 32 22 40 16 9 21 

l 7 2 0 7 2 0 4 3 5 

10 39 27 13 36 19 16 32 14 25 

110 91 113 20 57 101 88 97 71 154 

51 63 66 S4 67 41 42 74 72 84 

76 72 62 32 53 57 4S 4S 60 68 

·31 43 52 34 43 19 32 39 43 S8 

23 33 26 14 27 UI 16 30 24 26 

40 42 37 24 37 43 4S 39 39 38 

67 111 138 63 108 62 58 103 133 138 

88 136 129 33 8S 92 82 72 86 97 

20 8S 65 S3 34 42 33 7!J 59 78 

12 67 56 33 53 29 23 70 40 44 

73 47 48 52 28 79 88 78 39 90 

, lll 117 1S5 165 149 99 110 153 161 173 

171 1S9 130 8S 117 132 131 116 100 130 

56 108 101 119 111 71' 69 79 60 100 

66 106 52 56 74 81 82 59 34 47 

101 75 149 53 101 s2· 66 124 89 194 -

99 152 176 154 137 89 102 110 185 172 

87 122 112 54 88 69 94 94 132 103 

2 41 26 61 17 11 0 27 21 75 

30 99 23 29 48 57 60 56 26 57 

18 lS 89 46 23 45 57 80 58 120 

time in most countries if the other categories were 
divided into their components. The category "other" is 
highly heterogeneous being made up of social visits, 
parties, visits to theatres and museums,, bobbies, con­
versation, resting and many other pursuits. It is of 
interest that listening to the radio and conversation 
appear everywhere as the two outstanding secondary 
activities. 

27.16. Not surprisingly, -the amount of free time 
and the pattern of its use differ markedly between 
workdays and days off; but at ,this level of aggregation, 
although in general men have more free time than 
women especially on their days off, the differences in 
amounts and patterns are perhaps less than might be 
expected. · 
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Table 27.3, Minutes per day spent in primary activities connected with the use of free time 

(Minutes) 
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Employed men (workdays) 

Study and participation 11 21 32 9 11 16 27 ZS 29 ZS 16 27 52 

T,V. viewing 74 13 64 45 58 72 71 35 35 68 78 89 41 

Reading, radio, cinema 47 70 50 31 32 37 30 44 27 49 38 . 25 64 

Active sports and outdoors 6 20 6 7 111 15 7 13 12 8 9 7 16 

Other 79 63 67 69 54 77 49 56 130 76 71 69 55 

Employed men (days off) 

Study and participation 30 17 35 ZS 22 21 54 28 7 48 48 38 51 

T. V. viewing 115 31 139 106 63 107 131 79 82 132 164 180 86 

Reading, radio, cinema 811 83 79 47 48 69 46 73 88 99 67 53 159 

Active sports and outdoors 39 70 37 41 138 96 52 77 39 39 23 31 91 

Other 233 201 159 246 221 220 180 218 342 215 215 218 156 

Employed women (workdays) 

Study and participation 10 17 16 7 s 8 14 15 19 23 15 17 27 

T. V. viewing 64 8 36 28 41 53 52 · 31 40 37 55 35:·\_ .t4 
Reading, radio, cinema 32 39 32 19 25 19 lS 27 i9 33 23 30 49 

Active sports and outdoors 4 11 8 2 8 9 5 6 9 6 5 4 8 

Other 63 67 49 63 60 88 41 36 110 58 81 71 51 

Employed women (days off) 

Study and participat!on 25 9 14 19 14 21 14 5 4 42 26 28 28 

T.V. viewing 73 29 83 87 61 66 98 65 119 103 -89 131 46 

Reading, radio, cinema 61 51 57 33 53 48 24 43 31 63 42 33 95 

Active sports and outdoors 34 .32 21 21 82 63 33 32 67 21 7 15 28 

Other 229 199 114 194 155 201 115 142 203. 168 236 214 156 

Housewives (weekdays) 

Study and participation s 17 6 4 4 12 1S s 6 6 27 19 6 

T.V. viewing 94 12 59 so 75 66 76 38 65 7l 88 101 S8 
Reading, radio. cinema 33 21 37 ZS 27 32 21 32 19 38 35 32 73 

Active aporta and outdoors 6 13 17 9 26 23 28 II 's 8 4 3 14 

Other 124 169 95 135 103 116 84 ss 15S 95 1S7 162 88 

Housewives (Sundays) 

StudY and participation 36 0 10 15 21 19 2 17 · 28 38 63 :i6 0 

T, V, viewing 119 61 64 120 74 114 125 62 76 109 123 111 117 

Reading, radio, cinema 29 83 · 111 18 26 37 29 55 24 69 53 3) 118 

Active sports and outdoors 18 40 26 18 117 89 55 28 _44 20 0 6 40 

Other 252 '149 103 173 177 164 118 132 213 177 256 2lb 112 
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23 19 

28 4S 

64 43 

10 15 

129 80 

17 26 

60 70 

85 72 

54 74 

325 225 

14 10 

30 32 

27 24 

3 s 
109 45 

13 9 

74 44 

46 34 

14 32 

279 154 

2 1 

27 32 

30 25 

5 7 

264 69 

5 3 

53 38 

32 34 

24 34 

272 150 

C. Students' daily activities week of five days and four nights, or approximately 
110 hours. 

· 27 .17. References have already been made, in sec-
tion F of chapter VIII and in section B.1 of chapter XV, 27.19. Since the complete correlation matrix is 
to the work of Tomlinson and others (218~ 219) on symmetric, all the information is contained in the coef-
the problems of modelling the daily activity of students. ficients on one side of the diagonal. For instance, all 
The collection of weekly time-budgets from students not the correlations with eating are contained in row and 
only enables the model described in section F of column 5 of table 27 .4. 
chapter VIII to be applied but also makes it possible 27.20. With the sample size of this example the 
to derive other interesting information. correlation coefficients begin to be significantly different 

27.18. One example of this is the correlation matrix from zero at values of ±0.1 or greater. To the extent 
of time spent by individual students on different activ- that correlations are significant, it can be seen that 
ities. The matrix in table 27.4 below, taken from nearly all of them are negative reflecting the fact that 
Tomlinson and others (219), relates to times spent by uses of time tend to be competitive. The exception to 
students at the University of Reading over a working this statement appears at the intersection of row 9 and 
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Table 27,4, Correlation matrix for time spent on different activities 
by students at the University of Reading 

1 2 3 4 5 6 7 8 9 

1 Academic work 1.00 

2 Travel -0.26 1.00 

3 Shopping -0.17 0.04 1.00 

4 Domestic -0.08 0.01 0,09 1.00 

5 .Eating 0,04 0.01 -o.os -0.06 1.00 

6 Sleeping -0.10 0.02 0,04 -0.14 0.11 1.00 

7 Sport -0.19 0,08 -0.04 -0,03 -0.07 0~01 1.00 

8 L~isure -0.62 -0.08 -0.02 -0".18 -0.11 -0.14 0·;;03 1.00 

9 Other -0.11 0.21 -0.01 -0.10 -o.o~ -o.1s -o.1s -o.1s 1.00 

column 2; and the reason for this is that the category 
"other" contains activities outside Reading and so is 
positively correlated with travel. · 

27 .21. Detailed time budgets provide the means of 
constructing transition matrices showing the frequency 
with which any activity follows a given activity .. Several 
examples of such matrices are given in Bullock and 
others (38), which forms part of the study ooder dis­
cussion. It seems doubtful,, however, whether these 
ma,trices can be used · as the basis for models of move­
ment as long as states are defined simply in terms of 
activities. · 
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.27.22. The main content of Tomlinson and 
others (219) is a detailed application to student move­
ments in time and space of the model described in 
section F of chapter VIII above. It is shown that the · 
method is not a purely mechanical one and that con­
siderable care is needed in defining categories and in 
choosing the basis on which the a priori probabilities 
are to be calculated. It is also shown that the model 
is reasonably successful in reproducing the observed 
distributions of students and in indicating how these 
will change in response to aimited changes in environ­
mental circumstances, provided always that .the initial 
allocations of time to different activities to not change 
in the aggregate. . . . . · . 



XXVIII. EXAMPLES RELATING TO SOCIAL SECURITY AND WELFARE SERVICES 

A. Introduction 

28.1. Social security and welfare services give rise 
to a large amount of regular stat!stics, muc.h of i~ of 
an actuarial character, as exemplified by the detailed 
tabulations in respect of industrial accidents prepared 
each year by the Italian National Institute for Insurance 
against Accidents at Work: see, for instance, data for 
Italy ( 114). This example could undoubtedly be re­
peated for many other countries and there is no lack 
of publications in which suc,h material is subje~ted to 
statistical or . actuarial analysis . .It seems more difficult, 
however, to find studies which reflect the ideas of con- · 
nectedness emphasized in this report. In the end three 
examples have been chosen: the first is a study of the 
macro-economic impact of social security throughout 
the world; the second is concerned with the distribu­
tional effects of Medicaid and Medicare; and the . third 
describes the model used in 1972 by the Swedish 
National Social Insurance Board in connexion with 
the Swedish supplementary pensions scheme. 

B. The macro-economic impact of social security 

28.2. The results of an enquiry into this subject 
have been described by the International Labour 
Office (113). The method adopted is to set up a sim­
plified national accounts framework in which social 
security is a separate sector and then to spell out !he 
relationships connecting the entries in the accountmg 
matrix. This makes it possible to calculate a number 
of ratios and growth rates indicative of ~he impact of 
social security. on the economy. Calculations. on these 
lines are made for between 30 and 60 countries drawn 
from all parts of the world. 

28.3. The accounting framework consists of a pro­
duction account., income and outlay and capital trans~c­
tions accounts for four sectors, an account for foreign 
transactions, a revaluation account and opening and 
closing balance sheets. The four sectors are enterprises, 
households and non-profit institutions, socia} s~uri~y 
institutions and general government. The entnes 1n this 
system are elaborated so as to show in greater detail 
transactions in which social security institutions are 
involved. These institutions are defined as those con­
cerned with social insurance, family allowances, pr?"' 
visions for civil servants and the armed forces, pubbc 
health services, public assistance and provisions for war 
victims. 

28.4. On this basis it is possible to compare for 
different countries the composition of receipts and 

parabolic curve, starting at a very low level in very 
poor countries, rising to about 14 per cent at aro~nd 
the income level of Western Europe and then fallmg 
again as tha:t income level is exceeded. 

C. The distributional impacts of Medicare and 
Medicaid 

28.6. Medicare and Medicaid were introduced in 
the United States as amendments, passed in 1965, 
to the basic Social Security Act. Both schemes v.:ere 
designed to assist, by the direct payment of medical 
expenses incurred, groups in society which, in the past, 
had received little help from the Government in meeting 
their medical bills. Medicare can be described as a 
highly subsidized medical insurance scheme intended 
to help the elderly; Medicaid on the other hand is a 
transfer scheme designed to help the poor and drawing 
its finance partly from federal and partly from state 
governments. The provisions made under Medicaid vary 
from state to state and introduce a considerable amount 
of regional disparity into this form of assistance. 

28. 7. A detailed study of the distributional impacts 
of these schemes is made in Stuart and Bair (208), 
who bring out the following points. 

28.8. First, in the fiscal year 1968 some $8.6 
thousand million, or about one and a half percent of 
total disposable income, were transferred from tax­
payers to beneficiaries. By far the larger redistributive 
effect was exercised by Medicaid. The average gai,n of 
Medicare households was $197, equivalent to $3.35 per 
dollar of contributions; the average gain of Medicaid 
hou~eholds, on the other hand, was $852,, equivalent 
to $33 per dollar borne by the recipient. It must be 
recognized that these figures do not represent entirely 
new benefits but were in part a replacement of benefits 
available under earUer arrangements. 

28.9. Second, in making comparisons through time 
it should be borne in mind that one of the responses 
to the schemes was a reduction in charitable care and 
an increase in fees on the part of physicians. 

28.10. Third, on the whole the schemes resulted 
in a substantial redistribution of income from rich to 
poor but the regional incidence of this effect was highly 
variable, particularly in the case of Medicaid. 

28.11. Fina11y, under both schemes, interstate dif­
ferentials are substantial. Some states gain considerably 
while others lose. 

expenses connected with social security, their relation- D. The Swedish supplementary pensions scheme 
ship to the gross naitional product, their changes 
between the early post-war period and the mid-1960s 28.12. In 1972 a forecasting model, described in 

th · 1 h t Eriksen ( 63), was applied to estimating the future 
and e1r annua growt ra es. liabilities of the scheme. The model illustrates the use 

28.5. A table is given (table XXI) in which t~e in combination of several of the methods described in 
percentage_ of the gross nati~µal_product _spent on pubbc this report. 
social services by 43 countries m 1963 IS related to the . . . 
gross domestic product per head expressed in U.S. 28.13. The calculations are made by md1v1dual 
dollars. The observations lie scattered around a roughly years up to the year 2000. Insured persons are char-
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acterized by age, sex, insurance status and income; and 
to these numbers unit costs and benefits must be applied 
in order to calculate contributions and pension pay­
ments. The model can be described in four stages. 

28.14. Starting with an initial stock of insured 
persons, that· is the active population and individuals 
with old-age and invalidity pensions, and of . their 
dependants, the first stage is a demographic forecast 
one year ahead. This requires: sex, age and .insurance 
status specific death rates; the probability that a de­
ceased man of a given age will leave behind a widow 
of a given age; and the probability that a deceased 
man of a given age wiU leave behind a given number 
of children of specified ages. 

28.15. The second stage is to calculate the insur­
ance status of the population at risk,, which is done by 
means of transition probabilities, and at the same time 
to make allowance for migration. 

28.16. The third stage is to calculate individual 
age-income profiles. This is also done by means of 
transition probabilities since, after a thorough examina­
tion, it was decided that income movements could be 
described with sufficient accuracy by a Markov process. 
At this stage allowances have to be made for the 

· tendency for both real incomes and consumer prices 
to rise through time. · 
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28.17. The final stage consists of calculating the 
new pensioners coming into being in the first interval, 
the population at risk at the end of the interval and the 
calculation of contributions and pension payments. 

28.18. This scheme of calculations is repeated year 
after year. In working out the effect of the forecasts on 
the National Pension Fund, calculations are made on 
different assumptions aboUJt the rate of interest. All 
these calculations are set out in considerable detail in 
Eriksen ( 63). 



XXIX. EXAMPLES RELATING TO LEARNING ACTIVITIES AND 
EDUCATIONAL SERVICES 

A. Introduction 

29.1. In the following sections a number of exam­
ples are given starting with a stock-flow matrix which 
can be. used for making projections by the methods 
described in section C.1 of chapter WI above and 
ending with some cross-country studies and comparisons. 

29.2. References to many further examples have 
been published by the OECD (155) which not,only 
desciibes a large number of applications of analytical 
methods to problems of educational planning but also 
refers to a number of earlier bibliographies. 

B. Stock-flow matrices and projections 

29.3. A good example of the construction of stock­
flow matrices and their use in making projections is 
provided in Armitage, Smith and Alper (9). Table 29.1 
below reproduces the data ln their table 2.6 rearranged 
in the standard format of table 7.1 and subjected to 
some re-ordering of educational states. 

29.4. In table 29.1 the male population, past the 
point of entry into primary school. is assigned to 
sixteen states which can be grouped into three cate­
gories: pupils and students, teachers and others. The 
final row of the table shows the number in each of the 
sixteen states at new year 1961 and the final column 
of the table shows the corresponding numbers at new 
year 1962. The new entrants mto the system, that is 
the boys going to primary school for the first time in 
1961, appear at the intersection of row 1 and column O; 
and the leavers, in effect deaths in 1961, appear at the 
intersection of row O with the various columns. 

29.5. A matrix of transition proportions, the 
C-matrix of chapter VII above. can be formed .bY 
dividing the entries in columns 1 to 16 by the respective 
column totals. 

29.6. On the assumptions that future new entrants 
are known and that the C-matrix remains constant, 
projections can be made by means of equation (VII.5) 
above which provides the vector ATn for 'I'= 0,1,2, ...• 
From this the whole stock-flow matrix can readily be 
constructed. Estimates of these kinds are given in 
Armitage, Smith and Alper (9, tables 2.8 and 2.9) 
starting from the stock vector for 1964. The complete 
matrix relates to 1970-71 and the stock vectors to 
1965 through 1974. 

is considered in Armitage, Smith and Alper (9, 
pp. 56-8). The danger of polynomial trends is not~d 
and the use of the logistic. a simple form of sigmoid 
curve suggested in Stone (196), is discussed. 

29.9. Apart from gradual changes in the transition 
proportions, there arise from time to time influences 
which greatly afft:ct a limited number .of thes~ prop?r­
tions. One such mfluence, a change m adm1mstrative 
regulations, is illustrated in Stone (199, pp. 115-6). 
A more important one is a change in the school-leaving 
age and this is discussed in Armitage, Smith and Alper 
(9, pp. 90-109). 

29 .10. In Stone ( 203) results are given of projec­
tions using logistic trends, at the same time taking some 
account of the raising of the school-leaving age. The 
main difficulty in fitting these trends is a practical one: 
there is rarely enough data to determine the upper 
bound and the speed of the adjustment process accu­
rately, so that alternative plausible methods of estima­
tion give widely different results. It was suggested in 
Stone (203) that, wherever possible, an exogenous 
estimate of the upper bound should be obtained from 
educational. administrators. 

29.11. Although the work of Armitage, Smith and 
Alper (9) provides the useful examples cited above, it 
is not exclusively, or even primarily, concerned with 
projections based on a transition matrix. They empha­
size that observed transitions depend on supply as well 
as demand and will not, unless the supply of places in 
every kind of educational institution is completely 
adaptable, reflect the wishes of the learners. This leads 
them to study bottlenecks in capacity and some of the 
problems that face the educational planner. 

29.12. In Thonstad (215) an analysis is given of 
the education and manpower system of Norway on 
lines somewhat similar to those described above. The 
data used relate to flows between the school years 
1961-62 and 1962-63 and are arranged in two transi­
tion matrices denoted by Q and R. The Q-matrix con­
tains transition proportions between educational acti­
vities and the R-matrix contains transition proportions 
from educational activities to various types of final or 
completed education. H we write table 7.1 above in the 
partitioned form 

0 : d' :d' ·: . 1 • 2 • ······ ······:········ 
b1 ': S11 :0 .:An1 · . .................... . 

29.7. As we have already seen, irt is most unlikely 
that all the transition proportions will remain constant. 
On the assumption that the annual changes can be 
approximated by fitting linear trends to the data for 
1961-62 through 1964-65, an alternative set of pro­
jections can be made. These are set out in Armitage, 

· Smith and Alper (9, tables 2.11 and 2.12). and derive C11 = S11 ; 1- 1, C21 = S21 1k1 and c'
1 
= 

29.8. Although it is better to make some allowance d'
1 

ii-1, then Q = C'u = ;
1
-1 S'u and R. · · [.c,

21 
: 

for trends than to assume a fixed C-matrix, it is obvious 
that linear trends cannot continue indefinitely and may c1] = ~1-1 [S'21:d1]. In this study Q is of order 60 and 
indeed become unrealistic fairly rapidly. This question R is of t)'.pe 60 X18. 
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Table 29,1, Stock-flow matrix for 1961-62 hi respect of male11 in England and Wale11 who have already 
/ ent~red primary school 

f (Thousands) 

~ 
Outside ·p ·1, d / d . 1 world up1 s an ~tu ents Teachers 

. 

2 0 1 2 3 4 s 6 7 8 9 10 11 12 13 14 

0 Outside world 
' 

0.2· 0,3 0.2 0,2 0.1 1.2 

1 ., Primary 342.6 1973.5 ) I 

\ ., 
2 

c:: 
Secondary n.e.s. 244.3 884.3 ., I 

"' I :, 
410.6 3 ., Secondary grammar 84,1 I ., 

I 
4 "' Further ed. n.e.s, 8.2 5.5 78.4 . ' 

la 
5 

"' 
Further ed. advanced 3.3 2.2 11.8· 12.5 .... 

6 .... Teacher training 0,4 2.3 0.1 5,1 2.0 
§' 

7 "" University and C.A.T. 0,6 16,0. 52,3 

8 Primary 1,5 37.2 0,2 

9 ., Secondary n.e.s. 3.6 0,3 57.4 ... 
Secondary grammar ' 10 ., 1,6 0,5 28.2 

-5 
11 11 "' Further education 0.2 0.5 0.2 17.5 0.5 ., 

12 
E-< 

Teacher training 0.1 1,3 0.1 0.1 0.1 

13 University and C,A:T• 
·, 

0,6 8.8 0.1 

14 
"' 

Ex-teachers 0,9 1.1 1.0 1.1 0.1 0.3 22,0 ... ,. 

15 ., Graduate non-teachers .. 2.2 0.1 •14.6 .c ., 
/ ! 16 0 Others 16.0 233.8 48.8 26.6 1,1 ,/0.2 2.4 

Total 2318.0 1130.5 485.4 56.7 15.9/12.0 72.9 38.3 59.5. 29.7 18.9 1.4 9.2 24.0 

i 

Note: Components do not always add up to totals 'because ofrounding-off errors. 

Others 
Total 

15 16 

5,6 102,7 

2316.1 

1128.6 
494,7 

8,3 50,4 

19 .8 

0,4 . 2.3 12.5 

7.2 76.1 

38,8 

0,3 61.6 

0.5 30.9 

0,6 1.5 21.0 

1.6 

0,2 9.8 

26.5 

287.5 : 304.3 

17398.4 17727 .3 

295.1 17520.4 



29.13. A feature of this study is that the solution 
of a number of problems connected with the structure 
~f the system and the progression of pupils and students 
1S shown to depend on R, powers of Q and the inverse 
(I-Q)-1• For instance, the proportion of pupils in ed­
u~ational activity j who will sooner or later graduate 
with completed education r is given by the element in 

row j and column r of (1-Q)-1R. An aggregated se­
lection from this matrix, which is of type 60 X 18, 
taken from Thonstad (215, table 2.3.10) is set out in 
table 29.2 below. 

29.14. In table 29.2, closed universities are those 
which have for some time been operating a rather 

Table 29.2. Percentage distribution 0£ pupils and students in selected 
educational activities by groups 0£ completed educations 

(Based on transition proportions for Norway in 1961-62 to 1962-63) 

~ 
1st grade 3rd grade 3rd_ grade 1st year of 1st year of 

y of aecondary of secondary of closed open 

at1.on school school gymnas universities universities 

Lower general education 45.4 25.4 0.1 

Gymnas 2,3 3,8 12.2 3.5 11.0 

Teacher training 4_.5 7.1 17.0 1.7 

Vocational training 39.8 50.7 31:8 2.0 

Lower university degree 1.7 2;:s 8.5 0.6 32,8 
(Norwegian) 

Higher university degre~ 4.8 7,9 24.2 95,3 51.9 
(Norwegian) 

University degree 1.2 2.0 5.9 
(foreign) 

Note: Apart from rounding-off errors, the column sums are less than 100 because 
of youthful deaths. 

strict admissions policy whereas open ooiversities are older. If we add up the numbers by columns we ob-
those which admit anyone who has passed the final tain, apart from small rounding-off errors series which 
examination of the gymna ( upper stage of secondary deicrease with age as a consequence of the cumulative 
school). · effect of mortality. If we add up the numbers by rows 

29.15. A model designed to__l?!oject enrolments in we obtain the number of boy or girl years spent in each 
the graduations from the Norwegian system of higher activity m the first 20 years of life by the initial 1,000 
education and projections to 1985 are given in -Birke- boys or gh-ls; ~ so ~ we divide these numbers by 
land (27, 28). _ l,~~ we obtain the time spent on average in each 

29.16. In Stone (199) some results were published activity by o~e child. Thus boys ~d 8.0 years in the 
from a study of the flows of males in each of the first ~t 20 ou~ide the system of full-time formal educa-
twenty years of life into, through and out of the system tion, of which 4.6 ar~ be!ore they enter the system and 
of full-time formal education of England and Wales in 3.4 are after they leave it. For girls the corres~nd!ng 
1964-65. In this case the primary criterion of classifi- figures are 8-1, 4.1 and 3.5. Of the years spent J11S1de 
cation is age (year ofbirth), the second is kind of edu- the syStem, boys s~nd, on average, 11.~ years at 
ca.tional establishment attended and the third is level school. an? 0.3 years m some ~ of full-time _further 
of study- (whic~- applies only to secondary schools); education, and the corres~ding figures for girls are 
and these combine to give a flow-matrix of order 114. 11·4 and 0.1. Of course, while sch<?Ol oaree_rs are com-
Although the conceptual framework and the notation pleted. by age 19, many careers m full-time further 
difie3." a little from those adopted m this report the education are not. 
matrices here denoted by S, C and (I-C)-1, are given 29.19. ~0th.er example based on the forward 
in full. Similar matrices are available for females in model, but this time on the version of it which is re-
1964-65 and for both sexes in 1965-66. Calculations s1l'i:otled to s~vors, is set out in table 29.4 below. 

. based on -admission proportions are also available and ~ table _pr~vides. an answer to the following ques-
so are caloulations restricted to survivors for both the l!on:. how 1s time likely to be distributed over activi-
forward and the backward models. ties m the five years from age 15 through age 19 for 

_29.17. The matrix multiplier, (I-C)-1, is lower- the groups of indivi~at_s now in varlou~ initial states? 
triangular with only zero entries above the leading 29 .20. The ~amx. mv~ from which table 29 .4 
diagonal because it is impossible to go backwards in w~ constructed IS a little different from the C-matri:x: 
age. The numbers in the first column of this matrix wliic~. we hav~ encoll?tered so fai:, Let us denote the 
show the proportion of children who would be found transition matrix restricted to survivors by D where 
!n eacJi activity~ each of the first twenty years of life D = S(~ - d)-1 (XXIX.1) 
if theU" progression were governed by a fixed set of . ,. 
transition probabilities of the magnitude observed in on r~ (XXIX.I) and post-multiplying by n-1

, 

~964-65. With a little rearrangement and multiplica- we obtain 
tion by 1,000, these numbers can be set out as in table 

AA AA 

29.3 below. 
29.18. In table 29.3 we start with 1,000 baby boys 

and 1,000 baby girls and observe how they arrange 
themselves over educational activities as they grow 
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D(I ..;. dn-1) = Sn-1 

=C 
whence, if it exists, 

AA 
(I-D)-1 = [I-C(I-dn-1 ) -tJ-1 

(XXIX.2) 

(XXIX.3) 
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Table 29.S. Educational progression of 1,000 baby bop (upper row,) and 1,000 baby girls (lower rows) 

(Based on transition proportions for England and Wales in 1964-65 > 
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Total 

0 Not in full-time formal education 1,000 980 974 946 702 21 9 7 4 2 323 631 754 821 850 8,024 
1,000 984 979 952 708 20 9 9 8 325 639 773 851 874 8,131 

,. 1 Nursery and primary schools 3 29 272 9S1 961 960 960 957 952 309 25 9 6,388 
2 29 271 958 967 966 964 963 959 288 2 6,369 

2 Secondary schools: up to ()..level 
a. Secondary modem 367 524 513 504 242 4S 5 2,200 

362 514 504 496 233 40 4 2,153 
b. Grammar 1 4 144 208 226 234 208 86 11 1 1,123 

1 4 175 247 2S0 250 236 93 10 1 1,267 
c. Comprehensive 70 116 134 151 10S 35 6 1 618 

69 116 13S 152 108 37 5 1 623 
d, Other normal 66 81 72 63 38 12 2 334 

68 82 73 63 38 12 2 833 
3 Secondary schools: A-level 

a. Secondary modem 2 2 1 5 
2 2 4 

b. Grammar 21 103 130 55 6 315 
5 83 107 35 2 232 

c:. Comprehensive 13 20 11 ,2 46 
12 17 6 1 36 

d. Other normal 4 5 2 11 
2 3 1 6 

4 Special schools 1 - 3 4 7 10 15 17 17 18 18 18 15 4 149 
1 2 3 4 7 15 15 15 16 16 16 13 4 127 

5 Further education n.e.s. 18 36 35 36 30 155 
19 53 48 32 19 171 

6 Colleges of education 6 13 19 
4 28 48 80 

7 Universities 1 35 65 101 
1 19 30 50 

Total 1,000 980 978 976 975 975 974 974 974 973 973 973 972 972 972 970 971 971 969 966 19,488 
1,000 984 981 981 980 980 979 979 979 979 978 977 977 978 977 977 977 976 974 974 19,587 

Table29,4. Yean expected to be spent In vario111 actintle1 from age 15 through age 19 by survivors 
from four seleeted initial atatet 

(Based on transition proportions for England and Wales in 1965-66) 

==------=-
Age 0 Age 11 Age 13 

Pre,school Primary Secondary Modem Grammar 

Males l Females Males Females Males Females Males Females y 

l 2 3 4 5 6 7 8 

Not in ·full-time formal education 3.455 3.456 4.090 
,---~ -

0 3.414 3.351 4.124 1:7~7 
2 Secondary schools: up to 0-level 

a. Secondary modem 0.210 0~261 0,243 0.248 0.566 0.549 0 0 
b. Grammar 0.273 0,319 0,294 0.303 0 0 1.249 1,299'. 
c. Comprehensive 0.216 0.214 0,265 0.262 0.068 0.070 0.037 0.057 
d. Other normal 0.096 0.086 0.088 0.074 0.012 0.012 0 0 

··-·---.... 
3 Secondary schools: A-level 

a. Secondary modem 0.006 o.oos 0.005 0.005 0.012 0.011 0 0 
b. Grammar 0.289 0.228, 0.310 0.218 0.004 0 1.311 0.935 
c. Comprehensive 0.090 0.076 0.110 0.091 0.036 0.030 0.021 0.026 
d. Other normal 0.027 0.013 0.025 o.c,u 0.007 0.005 0.002 0.001 

4 Special schools 0.023 0.011 0,004 0.001 0 0 0 0 

5 Further education n.e.s. 0.163 0.175 0.163 0.172 0.173 , 0.165 0.190 0.271 

6 Colleges of education 0,021 0.101 0.023 
., 

0.102 0.009 0.029 0.055 ·0.255·· 

7 Universities 0.110 0.057 0.119 0.055 0.020 0.006 0.360 0,187 

Total 1 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5,000 

Note: Components do not always add up to totals because of rounding-off errors. 

This inverse will not exist if all the column sums of 
(I-D) are zero; but they will not be if, as in the pres­
ent case, age is a criterion of classification. Whereas, 
with a C-matrix, individuals Me dropping out of the 
system at all ages, with a D-matrix no-one drops out 
until the final stage is reached and then all drop out. 
In the present case, D is of order 114; and irows 60 
-through 114 show the expected time spent, on average, 
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in the various activities -during the five years 15 
through 19. Table 29.4 is formed by adding up over 
the five ages the time spent in each activity as shown 
in the columns relating to the different initial states. 

29.21. The first entry in columns 1 and 2 shows 
that, at birth, children can expect to spend nearly 
three and a half of the five years . outside the system 
of full-time formal education and one and a half years 



inside it. The entries contained in rows 2 and 3 relate · 
to average experience and do not, of course, imply that 
individual children pass through a succession of sec­
ondary schools. If we add up ,all the entries relating 
to secondary schools in the first two columns, we ob­
tain 1.267 for boys and 1.202 for girls, indicating that 
ait ,birth the expectation for girls is five per cent less 
than the expectation for boys. There are minor changes 
at agie 11 but nothing very striking. 

29.22. At age 13, separate tabulations are made 
for children at secondary modern schools and at gram­
mar schools, the former being the least and the latter 
the most academic type of secondary school. Children 
who go to secondary modern schools can expect less 
than one year inside the system of full-time formal 
education from ages 15 through 19 while those who go 
to grammar schools can expect over three years. Of 
this pe-riod, the grammar school boys spend 2.620 

years at school whereas the girls spend only 2.318 
years; so the gap :is now 12 per cent. This figure, how­
ever, does not fully reflect the disadvantage of girls in 
the matter of preparing for university entrance since 
for this purpose success in at least two A-level exam­
inations is needed. The expected time to be spent on 
average in such work is 1.334 years for boys and 0.962 
for girls, indicating a gap of 28 per cent. This gap is 
associated with, but does not altogether account for, 
the sex differential in the ex:pectation of university 
entrance apparent m row 7 and columns 7 and 8 of 
the table. 

29.23. A final example, based this time on the 
version of the backward model which is restricted to 
survivors, is set out in table 29.5 below. This table 
provides an answer to the question: how much time 
has been spent on average in different activities · over 
the pas,t five years, that is at ages 15 through 19, by 
individuals in various final states at age 19? 

Table 29,5. Years estimated to have been spent In various activities from age 15 through age 
19 by those in four final 11tates at age 19 

(Based on admission proportions for England and Wales in 1965-66) 

~ 
Age 19 

Not in full-time Further education Colleges of Universities 
formal education n.e,s, education 

Males Females Males Females Males Females Males Females y 

1 2 3 4 s 6 7 8 

0 Not in full-time formal education 3.944 3.981 1,523 1,545 0,83S O,S97 0.464 0,347 

2 Secondary schools: up to 0-level 

a. Secondary modem 0.339 0,324 0,279 0,232 0,188 0.127 0,084 0,0S1 
b, Grammar 0.222 0,246 O,S78 0.579 0,751 0,911 0,959 1,134 
C, Comprehensive 0,071 0.010 0,068 0.063 0,059 0,066 0,052 0,040 
d, Other normal 0,099 0.099 0.104 0,122 0,115 0.110 0,075 0,048 

3 Secondary schools: A-level 

a. Secondary_modem 0.003 0.001 0,004 0.001 0,01S 0,040 0.003 0,001 
b, Grammar - 0,137 0.084 0,803 o. 781 1,329 1,302 1.667 1,645 
C, Comprehensive 0,007 0.005 0,055 0,036 0,073 0,095 0,073 0,053 
d, Other normal 0,011 0.004 0,064 0,002 0,143 0,141 0,089 0,056 

4 Special schools 0,018 0.013 0,010 0,007 0.005 0.003 0,003 !),001 
-_J -Further education n,e,s, 0,146 0,174 1,508 1,534 0,030 0,027 0,017 0,016 

6 Colleges of education 0 0.001 0 0 1,395 1.579 0 0 
7 Universities 0,002 0,001 0 0 0 0 1,514 1,606 

Total 5,000 5,000 s.ooo s.ooo s.ooo 5,000 5,000 s.ooo 

Note: Components do not always add up to totals because of rounding-off errors. 

29.24. The extremes illustrated in table 29.5 are only a proportion of those who have had an ex:tended. 
those not in full-time formal educa:tion at age 19 education ait school. 
(columns 1 and 2) and those at university at that age 29.26. The figures in tables 29.4 and 29.5 are 
(columns 7 and 8). As we should expect, their educa- hypothetical in the sense that they rel.ate to people who 
tional history from the school-leaving age onwards is live thek lives under the conditions of 1965-66. 
very different and a numerical measure of this is pro- 29.27. In the last three examples age is the primary 
vided m the table. criterion of classification and tlrls has the disadvantage 

29.25. If we compare tables 29.4 and 29.5 we can that, with existing statistics, it is difficult to carry the 
see that those at secondary modem schools at age 13 story beyond age 19 and impossible ,to introduce certain 
could expect to be in the educational system for a classifioations which could readily be introduced if the 
shortler time than those who were outside it at age 19, criterion of age were not insisted Oill. However, in 
since some of the latter group will have had a slightly Stone (201) a matrix is presented for the whole active 
more extended education. On the other hand, those at sequence, essentially an expanded version of table 3.4 
university at age 19 spent less time out of the system in chapter m above, . in respect of the male popula-
than could be expected by the average grammar school tion of England and Wales in 1965-66. The S-matrix 
child at age 13, since those who enter university are in this paper is of order 22 and is derived by aggrega-
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tion from a still larger one of order 43 which has not 
been published. One of the features introduced into 
this matrix was to separate out the last year at sec­
ondary school and to classify leavers by their leaving 
qualifications. This makes it possible to work out the 
effect of diflerent qualifications on future educational 
expecta,tions. 

29.28. Once we abandon age a:s a criterion of 
classification we run into a difficulty: the elements in 
a column of the flow matrix do not all come from the 
same vintage or set of closely adjacent vintages. This 
can be seen clearly if we consider a column relating 
to employment. Assuming a working life of 50 years 
and an age at entry of 15 years, the mdividuals in this 
column of a matrix for 1965 must have been born be­
tween 1900 and 1950. But whereas ·the majority of 
those who retired or died were born in the earlietr part 
of the period, those who returned to the educational 
system were bom in the later part and those who re­
mained in employment were born at various times 
throughout the period. The vintage size is therefore 
different for different elements of the column and the 
same is true, to a gr,eater or lesser extent, of the ele­
ments in other columns. The means used to overcome 

these difficulties and to form an adjusted fl.ow matrix 
are explained in Stone (201). 

29.29. To the extent that the adjustments succeed 
in producing a flow-matrix similar to what would have 
been observed if the population had been in a state of 
stationary equilibrium, the elements in the inverse 
(l-C)-1 can be given the following interpretations. 
First, the diagonal elements measure the mean time 
spent in a state by someone who is just entering it. 
Second, the off-diagonal elements measure the mean 
time spent in ,the state specified in the row multiplied 
by the probability of reaching it from the state speci­
fied in the column. Third, if we add up the entries in 
a column we obtain the expectation of life of an indi­
vidual entering the smte to which the column relates; 
and this time is divided into the mean time spent in 
each future state. Finally, with the help of a life table 
we can find out the age at which the sum of the entries 
in a column is the expectation of life. This age is the 
average age at which the state specified in the column 
is entered. 

29.30. Table 29.6 below gives some estimates of 
the expectation of life at birth derived from the flow 
table in Stone (201). 

Table 29.6. Alternative estimates in years of the expectation of 
life at birth and its main components 

England and Wales, males, 1965-66 

Individual All-age 

ages Fully Partially Unadjusted 
adjusted adjusted 

Pre-school 4,6 5,1 4,5 4,7 

School 11.3 12.4 11.4 11.9 

Further education ... 0.7 1.0 1.1 

Economic activity ... 44.5 47,2 56;6 

Home and retirement ... 6.6 6.8 7.9 

Total 68.5 69,2 71.0 82.3 

Note: Components do not always add up to totals because of rounding-off errors. 

29.31. The first column in table 29.6, which is 
given for purposes of comparison, shows in the final 
row the official estimate of the eXipectation of life at 
birth in 1964-66 taken from the United Kingdom 
General Register Office (234). The mean times spent 
in pre-school and school activities in this column are 
taken from a 1965-66 table corresponding to table 
29.3 above. The three columns relating to the all-age 
niaitrix show the results from the fully adjusted, par­
tially adjusted and unadjusted versions. A comparison 
of the totals in the first and last columns brings out the • 
importance of adjusting the entries in the S-matrix for 
vintage size. Compared with the unadjusted column, 
the partially adjusted oolumn is a great improvement 
and the elements relating to pre-school and school are 
virtually correct. The fully-adjus,t,ed column, which was 
obtained by applying a mechanical adjustment pr0-
ceduxe to ensure the equality of the row and column 
totals of the S-matrix, shows a further improvement in 
the total but some distortion in the components. 

29.32. In de Bruyn (50) a scheme is proposed for 
collecting data on stocks and flows of pupils and stu­
dents from educational estabishments largely by means 
of mcluding in the annual return to be completed by 
such establishments a . question relating to the position 
of each pupil or student twelve months earlier. A num­
ber of tabulations for 1967 based on this scheme were 
published in the Netherlands (145). An example of 
the simplest form of tabulation based on this scheme 
is set out in table 29.7 below. 

29.33. In table 29.7 the educational classification 
follows the main lines of ISCED. The Netherlands 
(145) also provides information which would enable 
types of education and qualifications to be inC011)orated 
in the table. Provision is made in the oodierlying ques­
tionnaire for collecting information on year of birth. 

29.34. The example just given provides a good 
illustration of the power of systematized administrative 
records as a source of informatioo. A great deal of 
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Table 29.7. Matrix of full-time education by level for males (upper rows) and female, (lower row&) 
Netherlands, 1966-67 · 

(Thousands) 

~ 
In full-time Not in full-time 

C education education s Total 
0 1 2 3 4 5 6 7 8 9 academic vear 1967 68 

1 Preceding the first level 122.3 123. 7 246.0 
118.0 117.2 235.3 

2 First level 116.1 649.2 9.0 774.3 
111.2 602.7 7.4 721.2 

3 ~ Second level: lower stage 109.7 298.4 0.3 0.1 1.4 409.9 ... ., 
105.6 230.3 0.1 1.0 337.0 ., 0 

I._. 

4 
... ., 

Second level: higher stage 30.5 48.4 0.2 0.2 0.4 79.7 .-< Ill "u 0.1 33.9 35.9 0.6 70.5. 1M" "" 
5 

C:., 
Third leveh non-university 6.3 3.5 26.2 0.1 0.5 36.7 ... 

2.7 3.5 15.3 0.3 21.8 

6 Third level: university 9.6 0.4 52.5 1.0 63.5 
2.3 0.1 11.7 0.3 14.4 

7 C: Apprenticeship scheme 0.4 24.5 I 0 ...... o.5 2.5 ... ., 
8 ""' Part-time education o.8 18.4 2.6 0.9 ... 0 

" 0.2 3.5 3.1 0.1 """ ... ., 
9 ~ ,i No education 0.8 8.5 19.9 8.8 7.0 5.7 

:,:-.. o.7 6.0 56.0 20.4 5.4 1.3 ., 
Total 239.2 768.6 398.0 73.1 34.8 58.2 

229.9 715.0 328.9 65.2 20.9 13.0 

Notes: Deaths and emigrants are included in row 9; components do not always add up to totals because of rounding­
off errors. 

specifically educational data can be collected in this 
way with comparative ease and with complete cover­
age. But, as was pointed out m section B.2 of chapter 
IV above, it is not easy to collect in this way informa­
tion on the family background and other non-educa­
tional characteristics of pupils and students. One 
method would be to use the records of educational 
establishments as a sampling frame and then approach 
a sample of families for this kind of information. 

29.35. An e~ample of the use of survey methods 
to collect information about pupils and students is pro­
vided by the work of Freytag and Weizsacker (74, 75) 
on the school system of Baden-Wiirttemberg. In this 
case it was possible to supp11ement purely educational 
information with data on family background, religion 
and so on. As a consequence, the flow matrix oan be 
disaggregated by these characteristics, and separate 
groups in society can be studied separately. 

29.36. In Freytag and Weizsacker (74, volume of 
tables, pp. 1-20) an illustration is provided of a highly 
convenient method of presenting the entries in large, 
sparse matrices. This consists in a systematic tabular 
characterization of all the non-zero entries, that is to 
say, in the present instance, the position of each flow, 
the size of each flow, the size of the associated stock 
and the ratios of flows to stocks, that is the transition 
proportions. 

29.37. In the branches of educational systems in 
which attendance is not compulsory ,there is a problem 
of wastage: learners drop out before completing the 
work of that branch. A means of analysing this situa­
tion has been developed by UNESCO. This is described 
by UNESCO (267) taking Colombia as an example 
but also providing studies of the position in Dahomey, 
India and Morocco. 

C. Influences on educational achievement 
29.38. The examples in the preceding section were 

mainly concerned with flows through educational sys­
tems, only passing reference being made to the factors 
influencing these flows. In this section some examples 
will be given of attempts either to link later perform­
ance with earlier intentions or to analyse educational 
progression in terms of personal and social as well as 
educational variables. 

29.39. The first example is provided in Armitage, 
Phillips and Davies ·(8). Here data, based on the work 
of Douglas, Ross and Simpson (55), are presented 
which bear on intentions and performance in 0- and 
A-level examinations (taken respectively at the con­
clusion of the lower and higher stages of secondary 
school). Intentions, which are inferred from the sub­
jects attempted in the examinations, and performances, 
which aire known, are combined into groups indicative 
of the options which will be open if the intentions are 
realized. There are three links in this chain: from 
O-level intentions to ()..,level performance; from O-.Jevel 
performance to A-level mtentions; and from A-level 
intentions to A-level performance. There are 12 groups 
at O-level and 19 at A-level, so that the connecting 
matrices are of order 12, type 19 X 12 and order 19 
respectively. 
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29.40. The sample contains 1525 boys, born in 
March 1946, who appear in each of the matrices. The 
three separate links are given in Armitage, Phillips and 
Davies ( 8). Although the numbers in some of the cells 
are very small, it is interesting to calculate the conse­
quences of multiplying out the chain. This is an exam­
ple of the type of analysis set out in equation (VIl.19) 
above with three links instead of two, so that the sub­
matrix in the bottom left-hand comer of (I-C)-1 is 
C,s Cs2 C21. Although not presented by the authors, 
this matrix is set out, with its elements multiplied by 
1000, in table 29.8 below. 



Table 29,8, Distribution over A-level pass groups of 1,000 boys in different 0-JeveJ attempt groups 
England and Wales, 1962-64 

.:: .. !'.l .. .. . .. .. 
" -;:I 0 .. 0-level !: ~ 

.. 
" "' .. 

att.empt group :. I .. .. ., ., .. -~ -~ eo -~ .. 
f " ., .., :s .., 0 .., .,, .. E E t E .. .. .. 

t ., ., .. .. "' .. .. 
" :. .. 

"' ... cl ... ... .. .. 
g " .:: .:!: .. .=: " ... ... 

~ 
... 

A-level t u ., u .., u .., .., .. ~ E 0 f ~ ·~ "' 
0 .. ., 
"' I I .. I .. I pass group 

" .. " " .. 1l u .. u ... u u ... ... 
" 

u g " .. " C: -j " .. 
-~ " -~ ·::: .::: -~ -~ ... -~ t u 
u u u 0 u u 0 u 0 

"' ., ., ., ., 
"' 

.,, u: ., V. 

l 2 3 4 5 6 1 8 9 10 

Strong arts: a) 3 or more (no classics) l 49 5 183 3 71 4 4 7 6 8 

b) 1 or 1110re + classics 2 2 4 16 0 2 0 0 0 0 0 

::itrone science-Arts: 1 or mre of each 3 8 l 0 l 0 1 1 0 2 1 

Strong science: a) 3 or 1110re (no maths) 4 85 44 20 24 28 35 55 4 30 6 

b) 2 or more·+ 1 maths s 87 136 7 129 9 78 63 31 55 9 

c) l + 2 or more maths 6 116 58 10 Sl 14 32 . 90 1 33 2 

d) 2 or 1110re + 2 or more maths 7 22 53 1 28 l 24 30 2 15 2 

Strong social studies: a) 2 or more + l or more arts 8 7 5 9 8 2S 8 2 17 4 15 

b) l + 2 or more art• 9 3 37 2S 40 68 16 s 68 8 31 

c) 1 or more + 1 or more science 10 l 13 .1 17 4 20 3 6 4 11 

Strong vocational:. a) ~ + 1 or more academic 11 11 11 13 17 5 19 1 12 2 1 

b). l + 2 or more artistic 12 6 21 4 30 ,. 4 4 4 6 s 
c) 1· + 2 or more academic 13 0 2 0 3 0 0 0 0 0 0 

'.leak arto: l or 2, 'or 1 + l science 14 100 . 53 253 38 131 26 2S 79 33 28 

~leak s.c~Jence: 1 .or 2 science or maths 15 193 169 82 131 73 122 1S2 53 119 49 

Weak s·oci_al studies: 1. or 1 + l arts or science 16 20 6S 30 82 82 87 18 87 26 91 

i.;eak vocational: a) 1 or 2 17 25 ·20 17 12 26 14 13 18 18 19 

b) 1 + 1 academic 18 6Z S3 32 20 so 2'I 19 27 24 16 

,fo A-levels 19 202 250 299 366 400 49() 513 582 615 701 

~ -~ .. .. .., 
0 

.5 
"' .. " .. -~ .. .. 
I!. 

~ 0 

& C 
~--= 

11 12 

14 11 

0 0 

1 1 

8 9 

13 8 

2 J 

3 3 

6 1 

25 9 

4 4 

3 4 

5 6 

0 1 

53 27 

39 4'1 

42 . 37 

21 23 

14 14 

746 ns 

29.41. Apart from rounding-off errors, the ele- the ·early 1960s that boys of above average promise 
ments in each colwnn of table 29.8 sum to 1,000. The were strongly encouraged not to concentrate on science. 
groupings in the twelve columns relate to the 0-level In other words the results relate to a particular school 
attempt (initial) stage and the groupings in the nine- system operating in a particular climate of opinion 
toon rows 11:'elate to the A-level result (final) stage. The and do not throw light on the inevitable outcome in any 
numbers in the columns show the probable distribution circumstances of particular early choices. 
at the final stage of 1,000 boys wlio at the initial stage 29.43. The next two examples in tlus section, 
were in the group shown at the bead of the column. again based on the data collected by Douglas and bis 

· The numbers in row 19 of the table failed to obtain colleagues, relate academic achievement to the personal 
any A-level certificates; and it can be seen that these and familial characteristics of individuals as well as to 
numbers vary over a wide range. Boys who start by their position in the school system. Both examples are 
attempting one of the first three combinations are based on multivariate regression methods but of a 
likely, as might be expected, to perform altogether rather different kind. 
better at the final stage than do boys who start by at- 29.44. In Orr (158) an attempt is made to relate 
tempting one of the last three oombinations. The table educational progression to such exogenous variables as 
provides a measure of the ex,tient of this. sex, measured ability, family size and social class as 

29.42. It is unlikely that •anyone familiar with the well as to such purely educational variables as aca-
British school system will be greatly SIUI'prised by these demic type of school, co-educational or siingle sex 
results; but it is important not to read into them more type of school, proportion of graduate teachers em-
than they contain. In the first place, they are based on ployed and so on. The method used is a form of multi-
a small sample and so would certainly not have been variate analysis described in Sonquist and Morgan 
reproduced exactly if it had been possible to analyse ( 190). It is a means of accounting for the sum of 
the whole population. In the second place, no under- squares of a set of observations through a series of 
lying reasons are given for the very different outcomes binary divisions of one of the deter.mining variables 
associated with the different initial groups. For in- into mutually exclusive groups, thereby forming a tree 
stance, the boys who start by attempting only science in which at each stagie of the branching process the 
subjects (apart from English and mathematics which variable chdSen and the way in which it is divided 
are necessary for all options) appear to do relatively accounts for as much as possible of the V'ariation in the 
badly. This may be due to the fact that an early con- preceding branch. For instance, if we s,ta.rt with indi-
centratlon on science is not a very good idea in educa- vidual scores in terms of the highest qualification ol).; 
tional terms; or that the curricula and teaching of school tained, the method leads us to distinguish first a group 
science are inferior to the curricula and teaching of of somewhat academic types of school from the resit. 
school classics and other arts subjects; or that opinions At the next stage, if we go along the more academic 
and attitudes, especlatly among teachers, were such in branch, we are led to distinguish individuals whose 
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ability is above or below a certain level, and so on. 
In this way insight is gained into the important influ­
ences on educational· progression and achievement, and 
enables the transition proportions to be adjusted for 
the effect of these influences. 

29.45. Much the same problem is studied in Tuck 
(220) using the technique of regression on dummy 
variables. The variables considered are academic type 
of school, measured ability at age cight, social class 
and sex. Each variable is divided into two categories 
and so the sample is divided into 24 = 16 groups of 
children. For each group it is a simple matter to cal­
culate the proportion reaching a given level of educa­
tional achievement, such as obtaining at least one 
O-level certificate. This vector of proportions can be 
related to a matrix of dummy variables which charac­
terize each group of children. The form of this matrix, 
X say, is 

1 0 0 0 0 
1 0 0 0 1 
1 0 0 1 0 
1 0 0 1 1 
1 0 1 0 0 
1 0 1 0 1 
1 0 1 1 0 

X:-- 1 0 1 1 1 (XXIX.4) 
1 1 0 0 0 
1 1 0 0 1 
1 1 0 1 0 
1 1 0 1 1 
1 1 1 0 0 
1 1 1 0 1 
1 1 1 1 0 
1 1 1 1 1 

29.46. In this matrix a 1 in the first column cor­
responds to a constant term which is taken as a stand­
ard: a boy from the higher social class in the upper 
ability group attending a school of the more academic 
type. A 1 in the second oolumn indicates being a girl, 
a 1 in the third column indicates being in the lower 
social olass and so on. If y denotes the vector of pro­
portions, then we can calculate a vector of effects, b* 
say, from the familiar regression equation b* = 
(X'X)-IX1y. In view of the variation in the size of the 
different groups, it is desirable to weight these groups, 
and the results obtained in this way are set out in 
table 29.9 below in the columns headed "simple 
model". 

sio~ of one of them may not read to much reduction 

in R2• In the present case it is shown in Stone (203) 
that if the variable relating to type of school attended 
is omitted the main consequence is to attribute far 
more importanoe to social class and ability. These 
alternative calculations were based on unweighted re­
gressions and so are not fully comparable, but in them 

R2 drops only to 0.98 compared with 0.99 in table 
29.9. 

29.49. When it comes to A-levcl. results and en­
trance on degree cowrses, the simple model underesti­
mates the achievement of middle class children of upper 
ability at the more academic type of school and of 
working class children of lower ability at the less aca­
demic type of school. An attempt to adjust for this is 
shown in the columns headed "extended model". 

29.50. The lower panel of table 29.9 shows how 
fax the size of different effects varies with the stage 
reached in the educational progression. The most strik­
ing feature of the table is the increasingly adverse 
position of girls as they pass from the O-level stage to 
the stage of entrance into a degree course. 

29.51. The illlfluence of shortsightedness on educa­
tional attainment is discussed by Douglas, Ross and 
Simpson (54) who, in so doing, provide an example of 
a link between education and health. The authors 
show, on the basis of data obtained from their longi­
tudinal study of children born in March 1946, that 
short-sigh,ted children are hard-working, successful at 
school and have high ambitions £or further education. 
They attribute this success in part to parental support 
and encouragement, noting that short-sight is largely 
genetically determined and that there appears to be a 
tendency for intermarriage among the short-sighted. 

D. Educational output and productivity 

29.52. Many of the difficulties of measuring non­
market output, discussed in section B of chapter VI 
above, are illustrated in Woodhall mid Blaug (287) 
and Blaug and Woodhall (31). These two papers are 
concerned :respectively with ouput, input and produc­
tivity in British universities and in British secondary 
schools. 

29.53. In their study of universities the authors 
consider the tmee years 1938, 1952 and 1962. The 
basic unit of output is a student completing a course 

29.47. If we look at ,the first oolumn in the upper though some allowance is made for students who do 
panel of this table we can see that most of the vari- not complete. Four measures are constructed: an un-
ability in th,e dependent variable is accounted for by weighted index; an index weighted by length of time 
the factors considered. For the standard group, 98.0 spent at the university; oo index weighted by broad 
per cent can be expected to succeed in obtaining at measures of earnings differentirus, which give a greater 
least one O-level certificate. Attendance at the less weight to graduates in science and technology; and an 
academic type of school reduces this expectation to index based on the reciprocals of the ;pTeceding weights 
42.0 per oont; inferior ability reduces it to 77 .5 per and intended to emphasize the cultural value of arts 
cent; being working rather than middle class reduces subjects. It tums out it.hat weighting makes very little 
it to 84.2 per cent; and being a girl reduces it to 94.8 difference; the mdices only vary between the limits of 
per cent. If all the adverse elements are present at once 2.29 and 2.39 in 1962 compared with 1 in 1938. The 
the standard of 98.0 per cent is reduced to 4.5 per cent. authors consider a number of refinements which, how-

29_48. It is assuoied in this model that the different ever, they have to reject, usually for lack of data. 
influences · oan be combined additively. Alternative 29.54. The inputs accounted for are teachers' serv-
calculations, in which the influences are combined mul- ices, other current goods and services and the ;imputed 
tiplicatively, suggest it.hat the original assumption is to value of capital services and students' time. The first 
be preferred. However, it must be recognized that the two of these inputs rose over the period by a very sub-
determining variables are correlated, so that the omis- stantially greater amount than did output. 
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Table 29.9. The influence of school type, measured ability at age eight, social class and 
sex at three stages in the educational progression 

0-level A-level Degree course 

simple simple extended simple extended 
model model model model· model 

Constant term 0.980 0.450 0.476 0.184 9.234 
0.018 0.041 0.032 0.038 0.036 

School type -0.560 -0.269 -0.287 -0.115 -0.141 
0,019 0.045 0.028 0.033 0.028 

Ability -0.265 -0.093 -0.143 -0.015 -0.065 
0.019 0.039 0.027 0.024 0.021 

Social class -0.138 -0.071 -0.124 -0.027 -0.064 
0.018 0.038 0.027 - . 0.029 0,027 

Sex -0.032 -0.041 -0.042 -0.029 -0.035 
0.016 0.032 0.020 0.023 0.018 \ 

Extra factor . . . ... 0.114 . .. 0.069 
0.026 0.027 

-2 ' R 0,992 0.799 0.924 0.553 0.707 

As above in proportion to the constant term 

,.Constant term 1.000 1.000 

School type -0.571 -0.598 

Ability -0,209 -0.201 

Social class -0.141 -0,158 

Sex -0.033 -0,091 

Extra factor . . . . . . 
29.55. The outcome of these caloulations is that 

output per unit of input fell over the period at a rate 
of 1 per cent a year or a little more: far more re­
sources were used in producing a unit of output at the 
end of the period than were used for that purpose at 
the beginning of it. Since it was possible to say very 
little about the quality of the education received at 
different dates, it can 1be argued that at least a part of 
the growth of input per unit of output reflected a 
higher quality of the product rather than a lower 
productivity of the resources employed. 

29.56. In their study of productivity in British sec­
ondary schools, which covers the period 1950-63, the 
authors again reach the conclusion of a fall in output 
per unit of input But in this case, there is more dis­
pexsioo among the different indices of output and, in 
~cular, the decline is substantially reduced if account 
1s taken of the number of 0- and A-level certificates 
obtained by leavers. However, even if this relatively 
favourable index of output is used, the annual rate of 
decline of productivity is one per cent or more. 

E. Cross-country studies and comparisons 

29.57. Many attempts have been made to assemble, 
compare iand analyse educational data drawn from a 

1.000 1.000 1.000 

-0.603 -0.625 -0.603 

-0.300 -0,082 -0.278 

-0.261 -0,147 -0.274 

-0,088 -0.158 -0.150 

0,239 ... 0.295 

wide range of countries. Three examples are given 
below. 

29.58. In Psacharopoufos (173) estimates of the 
social and private rates of retum to primary, secondary 
and higher education in the late 1950s and 1960s are 
assembled as fully as possible for thirty countries. As 
the author explams the estimates are not altogether 
comparable, yet he manages to draw from them some 
tentative conclusions. Fust, it appears that the returns 
to investment in education generally exceed those to 
other forms of investment. Second, the returns to in­
vestment in education tend to decline as the educa­
tional level rises. And, finally, !l"etums to education 
tend to be higher in less developed than in more devel­
oped countries. 

29.59. In Stone (202, 206) a number of cross­
country regressions are given connecting educational 
variables with demographic, economic and social vari­
ables. Three examples will be mentioned. 

29.60. First, on the evidence of data for 101 
countries in the mid-1960s, there appears to be a fairly 
close association between the illiteracy rate, the rate 
of population growth ood the GNP per head. In the 
second paper this irelationship is expressed as a logistic 
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surface connecting the logarithms of the variables. The 
value of R2 is as high as 0.89 but there remains a con­
siderable dispersion around-the curve. 

29.61. Second, on the evidence of data for 114 
countries in the mid-1960s, there appears to be a log­
linear relationship between the percentage of total en­
rolments at it.he primary and pre-primary levels and the 
ratio of the percent illiterate in the population aged 1S 
and over to the GNP per head. In this case .R2 = 0.63. 
Thus, there appears to be . ,a tendency for poor coun­
tries with a high illiteracy 1"ate to concentrate on ele­
mentary education; but there remains a considerable 
dispersion around this plausible relationship. 

29.62. Finally, on the evidence of data for 104 
countries in the mid-1960s there appears to be a log­
linear relationship connecting the percentage of the 
age group enrolled in primary and secondary education 

. , 

with the GNP per head and the per cent of the popu­
lation living in urban areas. In this case R2 = 0.66. 

29.63. In Panitchpakdi (159) the results are given 
of a study of the growth of secondary and tertiary 
education in Africa, Asia, Latin America and Europe 
and their constituent countries. The growth in second­
ary enrolments in, say 1960-65, is related to the growth 
in prinlary enrolments in the preceding quinquennium, 
the rates of growth of the population, the GNP, the 
number of secondary level teachers and so on. The 
author refers to the shortcomings of the GNP per head 
as an indicator of the level and extent of development 
and introduces social and political indicators into his 
analysis, referring to the colleotion of such indicators 
in Russett and others ( 181) and the work of Adelman 
and Morris (3, 4). The results obtained from this 
large amount of empirical work are, on the whole, 
consistent and satisfactory . 
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XXX. EXAMPLES RELATING TO EARNING ACTIVITIES, EMPLOYMENT SERVICES 
AND THE INACTIVE 

A. Introduction 

30.1. Of the many topics relevant to this area, 
examples drawn from five fields will be given in this 
chapter. Other topics, such as the measurement of 
labou~ disputes and their eoonomic effects, will not be 
illustrated though, in this particular case, a detailed 
analysis is given in Fisher ( 68). 

30.2. The structUTe of any national labour force is 
complex and so are the movements between the many 
categories needed to.describe it and between the labour 
'force itself and various groups outside it. A series of 
surveys which provide a great deal of information on 
both st9eks and flows is described in section B below. 

30.3. An example directed specifically to inter-in­
dusmy mobility is disoussed in section C. This example 
illustrates the fact that in order to analyse movement 
it may not be sufficient to collect information simply 
a:bout movements. , 

30.4. In analysing unemployment it would be use­
ful to be able -to answer such questions a:s: for how 
long can an individual who has been on a register of 
the unemployed for a given time expeot to remain ol! it? 
This kind of question can be answered by the appltca­
tion of actuarial methods and an example is given in 
section·D. 

30.5. Manpower problems can arise at the level 
of the organization often in a more acute form than 
they do at the level of the national economy. Some 
examples of the application to such problems of the 
methods of analysis suggested in this report are pro­
vided in section E. 

30.6. In section D of chapter VII above, models 
were described which are based not on transition pro­
portions but on admission proportions. Such models 
were regarded there as backward-looking since they are 
concerned not with where people ,are likely to go to but 
with where they are likely -to have come from. As has 
been pointed out, these models can be given a different 
interpretation if we think of the movement of vacancies 
rather than of the movement of men. Il a vacancy in an 
organization is filled by the promotion of a member of 
that organization, another vacancy will be created and 
so on until someone is brought in from outside. An 
example of this interpretation is given in section F. 

into details it may be useful to see the kind of infor­
mation they contain. A highly aggregated version of 
one of many tabulations is set out in table 30.1 below. 

30.8. In this table the sample numbers have been 
magnified so as to refer to the whole population over 
the age of 14. It 1"elates to people alive at mid-1971 
and their position at mid-1970. 1t is restricted, there­
fore, to survivors and so the coefficient matrix derivable 
from it is a D-matrix rather than a C-matrix. It might 
be possible to allow for entrants and leavers in the 
course of 1970-71 but this information is not provided 
by the survey. 

30.9. The surveys divide the population over the 
age of 14 between those who have a job and those who 
have not; and they divide the latter group between 
those engaged in home duties, those being educated and 
others. This fast category includes retired individuals, 
individuals incapable of working and individuals who 
are out of employment as opposed to individuals who 
have a job but, for one reason or another, happened 
not to be working at the time of the sUITey. 

30.10. In table 30.1 the labour force is classified 
in a very simple way first by industry and then by 
employment status. However, without de~g from 
the table from which these figures were taken _1t would 
have been possible ito, dbtain a classification by sex, a 
finer classification of non-agricultural industries and, 
within manufacturing, a classification by size of enter­
prise. 

30.11. The survey as a whole goes far beyond the 
kind of classifications exemplified in table 30.1. For 
instance, it contains information oo age, marital status, 
migration, education, occupation, income, desire for 
work and multiple jobs. 

C. lndust~ial mobility 

30.12. The United Kingdom Department of Em­
ployment (229, April 1970) gives tables showing 
the movements, in Great Britain from June 1967 to 
June 1968, of males and of females between the twenty­
four orders of the standard industrial classification. 
These data, which are based on a one per cent sample 
of national insurance cards, can be supplemented by 
estimates of the number of employees in each order at 
the beginning and end of the period. If all this material 

B. Structure and change fn a Jabour force is put into the standard framework, it can be seen that 
three vectors are missing: ,(i) entrants in the period; 

30.7. The statistical treatment of these problems (ii) leavers in the period; and (iii) stayers in the 
is best exemplified by the Japanese employment status period. Il one of these vectors could be estimated, the 
surveys which are published in Japan by the Bureau of other two could be deduced though they would, of 
Statistics (115). These surveys have been conduoted course, reflect the sampling and other errors in the 
every three years since 1955-56 so that the sixth survey dkeot estimates. It does not appear to be possible to 
relates to 1970-71. The samples are very large, the obtain this information from the basic data. It would 
sixth survey covered about 310,000 households, and be difficult to obtain it from other sources since this 
they contatn retrospeotive questions relating to the would require estimates of all entrants into and leavers 
position of the respondent a year earlier. Before going from the labour force classified by industrial orders. 
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Table 30.1. Persons over the age of 14 with and without a job: Japan 1970-71 

(Thousands) 

>z 
Persons with a job 

0 Agriculture and forestry Non-agricultural industries Persons without a job 

Unclassi- Totals ·Self- Family Not Self- Family . Not fiable Home At Other employed workers 
Employees 

reported employed workerJ 
Employees 

report~d duties school t 
1 

l . 2 3 4 5 6 7 8 9 10 ll 12 

Self-
376£ 17 0 0 3 l 5 3790 . employed 1 0 0 0 1 0 ... 

~ .. .. ., _._. Family 
4202 .. ·-a: 4134 l 0 l l 25 0 0 7 28 6 • ~ '-4 . workers 2 0 

0 0 " ... .~.., 
ti,. 

"';: Employees 3 1 1 273 0 0 1 6 0 0 3 2 3 288 
,.0 < .. -~ Not 

reported 4 0 0 0 1 0 0 0 0 0 0 0 0 1 

. Self-
5852 6 124 0 0 107 15 26 6108 .... employed 5 2 2 l 0 .. .. 

0 .. . ., ~ Family 
9 2874 

-, ..... •"'4 

3 2740 47 0 0 42 31 0 .. workers 6 0 1 0 0 "., "" .. 
33360 ti,-5 7 21 29 10 0 62 43 31341 l l 418 1228 207 ... Employees 

I"" • 0 Not z 
reported 8 0 0 - 0 0 0 0 0 2 0 0 0 0 3 

u~·~·l:assifiable 9 0 0 0 0 0 0 l 0 4 0 0 0 5 

Home 
., duties 10 12 
0 ,.0 

so 4 0 157 67 932 l l 14594 144 347 16308 
0 0 -5 • .., At 
"" .. ~ school 11 .o 0 0 0 3 1 52 0 0 60 6842 36 6994 

Other 12 32 51 . 7 0 58 21 457 l 0 283 146 4431 5487 

Totals 3830 4267 295 l 6108 2879 33002 6 6 15518 8438 5069 79419 

Note: Components do not always add up to totals because of rounding-off errors. 

D. Stationary registers of the unemployed 

30.13. The information contained in unemploy­
ment registers, though it throws a good deal of light 
on the duration of unemployment, has serious l~ta­
ti.ons. These can to a large extent be removed by using 
the registers to construct a life table with departure 
from the register in place of death and remaining on 
the register in place of survival. If the distributions of 
duration of unemployment shown in a sequence of 
registers are reasonably stable, the information in the 
registers can be pooled to provide the data needed to 
construct a stationary register which has all the formal 
properties of a life table. The methods of doing this 
are set out in Fowler ( 72) and a stationary register is 
given based on British experience over the period 
1961-65. 

30.14. The starting point in this example is an 
average of the cumulative distributions of durl!-tion on 
the register of the wholly unemployed ( exc1udmg cas­
uals) in Great Britain for eight dates separated by six.­
monthly intervals from the end of 1961 to mid-1965. 
The next step is to graduate this cumulative distribu­
tion and then calculate ithe derivative of the function 
· for each duration, expressed in weeks from O to 52. It 
was found that for durations above eight or nine weeks 
the cumulative distribution is well approximated by a 
log-normal integral; and that for shorter durations the 
curve can be approximated parabolically. From this 
basis it is possible to caloolate the usual magnitudes 
found in a life table. 

30.15. The main cesults of this analysis are sum­
marized below in terms of the magnitude which corres­
ponds to the expectation of life: the additional number 
of weeks which an individual can expect to spend on 
the register if he has already been on it for. a given 

number of weeks. An analysis by sex and age is set out 
in table 30.2. It can be seen from this that a male 
on entering the register can expect to spend 7 .8 weeks 
on it before he gets off; whereas if he has akeady spent 
five weeks on it this period is lengthened to 17 .1 weeks. 
The corresponding figures for females are 6.2 and 13.5. 
For each sex, as is well-known, the duration is greatly 
affected by age. In the case of people under the age of 
twenty-five, the expectation on entry is 4.0 for males 
and 4.4 for females; whereas in ithe age-group before 
the norm.al retirement age the corresponding expecta­
tion is 23.9 for males and 16.0 for females. 

30.16. A featW'e of this kind of life table, at least 
in the case of the present exam;,le which goes up to 
fifty-<two weeks on the register, ts that almost without 
exception the expectation rises with the length of time 
already spent on the register. This means that the 
longer the time that an individual has already spent on 
the register the longer is the time that he can expect to 
remain there in the future. 

30.17. Expectations of this kind depend to some 
extent on the average rate of unemployment during the 
period of observation and it is to be expected that they 
will vary to some extent firom one region to another. 
An analysis bearing on these points is set out in table 
30.3 below. · 

30.18. Table 30.3 brings out the fact that both 
these influences are important though ,there is a con­
siderable similarity among the different columns. The 
unemployment rates at the head of the first eleven 
columns are the ave.rage . rates during the period of 
observation; and the rate at the head of the twelfth 
column is a hypothetical rate. Although the numbers 
in column 12 are uniformly higher than ,those in col­
umn 11, the differences are perhaps foss than might 
have been expected. · · 
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Table 30.2. Additional number of weeks expected to be spent on the register of the 
wholly unemployed analysed by sex and age according to the experienee 'in 
Great Bri~ 19.6.1-65 . .. 

( Age in years; duration· in weeks) 

Males Females 

Duration on <25 55-65 All ages <25 55-60 All ages 
the register 

1 2 3 4 5 6 

0 4.0 23.9 7.8 4.4 16.0 6.2 

1 4.3 23.5 8.8 4.8 16.8 7.2 

2 5.2 23.9 10.6 6.0 18.3 · 9.2 

3 6.5 · 29.0 13.3 7.8 21.8 11.5 

4 .. . . 15.8 . . .. 12.8 

5 . . . . 17.1 .. .. . 13.5 

13-25 .. . . 26.2 .. .. 17.9 

26-38 .. .. 40.3 . . .. 26.9 

39-51 .. .. 52.8 .. .• . 35.0 

52+ .. . . 64.4 . . .. 42.4 

Table 30.3. Additional number of weeks expected t~ Le spent on the register of the wholly unemployed analysed 
Ly region and rate of unemployment according to the experience of Great Britain, 1961-65 

(Duration in weeks) 

I Perc~ntage of the labour force wholly unemployed 

1.1 1.2 1.7 , 1.1 1.1 
Dµrati9n on 

the London and Eastern and South 'West East 
register South East Southern Western Midland Midland 

l 2 3 4 5 

0 5.0 6.1 8.5 6.1 8.0 

l 5.7 6.8 8.9 7.1 9.0 

2 7.4 7.9 10.3 9.0 10.9 

,3 9.7 11.0 13.9 11.6 13.3 

4 10,4 12.9 16.4 13,5 14,8 

5 11.6 14.2 16.3 13,9 15,5 

13-25 20.3 23.l 24,2 21.6 26.4 

26-38 32.3 36.4 36.9 33,4 41,2 

39-51 43.0 48.3 48.2 43.8 54,1 

52+ 53,0 59.3 58,7 53.5 66.2 

30.19. Regional differences for constant unemploy­
ment rates can be seen at ,their greatest by comparing 
columns 1 and 5. Although London and the South East 
had the same unemployment rate as the East Midlands, 
it had uniformly lower expectations. 

· 30.20. While,· as we have seen, much can be done 
in this context by the analysis 'of statistics of stocks, 
the study brings out the desirability of collecting regular 
statistics of flows into and out of the register. As the 
author says, such information would throw more light 
on the very large short-period turnover element in the 
wholly unemployed register and would make it easier 
to distinguish the different groups of ,pecsons on the 
register and to develop policies appropnate to them. 

1.3 2.0 3.3 2.8 3.4 1.7 I 2.5 

Yorkshire and North Northern Wales Scotland Great Britain Humberside Western 

6 7 8 9 10 11 1· 12 

6.5 7.9 11.2 8.6 9.3 1.0 8.2 

7.4 8.9 12.l 9.7 10.9 8,4 9.9 

9.4 10,5 13,9 11.9 12.6 10.3 11.7 

12,2 12.8 16.3 15,3 14.5 12,B 14.3 

13.8 15.2 18.3 17.9 17.3 15.0 16.7 

15,7 17,4 21.4 18.2 18.8 16.1 .. 
23,5 23.4 26.6 26.4 26.2 24.1 25.3 

36.8 35,3 39.3 40.0 39.2 37.0 33.2 

48.5 46.0 50.6 51.9 50.8 48.5 50.6 

59.4 55.8 61.0 63,l 61,5 59,l 60,3 

E. Manpower in organizations 

30.21. Markov methods can be applied to the 
movement of manpower through organizations and 
many of· the problems that arise and the finding;; that 
have been made are described in Bartholomew (16). 
In this section two examples will be given. 

30.22. In Mahoney and Milkovich (136) an 
analysis is made of the managerial-technical-profes­
sional work force of a very large, !l"apidly growing and 
regionally dispersed :insurance company over the period 
1958-68. Detailed records were available so that it 
was possible to" construct annual transition matrices 
for twenty-three job states. In defining these states 
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three criteria were _used: (a)_ similarity in the. ~ 
required and the function performed; (b) responsibility 
level within the skill-function groupings; and (c) organ­
izational separation, reflecting the fact that the firm 
was organized in three subsidiary companies betweeen 
which it was believed that there was relatively litttle 
flow of manpower. Provision was also made for entrants 
and leavers. 

30.23. Three kinds of transition matrix were con­
structed: a single-year matrix based on the data for 
1958-59; a single-year matrix obtained by pooling the 
data for each of the ten yeal'S; and a ten-year matrix 
reflecting the changes that took place between the be­
ginning and end of the decade. 

30.24. The authors did not expect to find that the 
annual transition matrix was constant, and in this they 
proved right; but the magnitude of the inconstancy 
turned out to be less than might have been expected. 

30.25. The single-year transition matrices when 
raised to the tenth power did not provide a very good 
approximation to the ten-year transition matrix though, 
naturally enough, the pooled matrix performed bette1: 
than the initial-year matrix. An important source of 
error in these calculations was the tendency of the 
single-year matrices greatly to overestimate the number 
of leavers over the ten-year period. 

30.26. Short-term, one year forecasts were found 
to be reasonably aCCUTate but, in the opinion of the 
authors, the most useful feature of this kind of model 
at the present time is that it ~ovides some insight into 
the structure and possible vanation in an organization's 
work force. 

30.27. In terms of improving models of change in 
the field of manpower studies, there seem to be two clear 
advantages in studying the individual large organiza­
tion: the basic data are likely to be relatively complete 
and accurate; and the policies that are followed are 
known even if their more remote consequences are not 
well understood. As a consequence of these two factors 
there are possibilities of testing alternative criteria of 
classification and developments of the basic model 
which are more difficult to carry out at the industry or 
national levels. For instance, it . might be found that 
errors could be traced to one or a few features of the 
classification system proposed initially and it would 
be possible to investigate the influence of length of 
service on the transition probabilities since this variable 
is generally considered to be important. 

30.28. The second example, set out in Forbes (71), 
is concerned not with a commercial organization but 
with a branch of the British naval services, specifically 
the subsystem relating to officers of the Women's Royal 
Naval Service (WRNS/0). 

30.29. This system is a small and comparatively 
simple one. It is characterized by four hierarchical 
states. Recruits enter at state 1 and in states 1, 2 
and 3 there are three possibilities: to remain in the 
same state; to be promoted to the next highest state; 
or to leave the system. In the case of state 4 there are 
only two possibilities since there is no higher state into 
which to be promoted. 

30.30. The stock-flow matrix of this system in 1961 
is set out in standard form in table 30.4 below. 

Table 30.~ The stock-flow matrix for the 
WRNS/0 1y1tem in 1961 

(Number of p~sons) 

~ WRNS/0 system 0 Outside 
t world 

end 1961 l 2 3 4 

Outside world 1 15 13 3 1 

1 41 85 os ...... 2 14 63 .,, ... 
~ e. 3 4 23 

4 0 11 

Totals 114 80 26 12 
(onenina stock) 

Totals 
(closing 
a tock) 

126 

77 

27 

11 

A table similar to table 30.4 can be constructed for 
each year from 1960 through 1967. A special feature of 
1961 is worth noting: the zero as opposed to a blank 
at the intersection of row 4 and column 3. The zero 
indicates that a flow is possible but did not in fact take 
place in the year to which the table relates. Conse­
quently, there are purposes for which table 30.4 is 
clearly unsuitable since, if fixed transition probabilities 

. are derived from it and these are used to make projec­
tions, state 4 will eventually become empty since no 
promotions will ever be made into it. 
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30.31. There are detailed rules governing recruit­
ment, promotion and retirement which a.re related to 
age, seniority and length of service and these con­
straints might invalidate the Markov assumptions. 

30.32. The author is largely concerned with put­
ting the simple model based on transition probabihties 
through a systematic series of tests to see bow far the 
aSS'Umptions are valid in this instance and bow far the 
model is useable for the purpose of prediction. He 
concludes that there appears to be some non-homogen­
eity of classes and some non-independence of flows but 
that on the whole the model fits fairly well. 

30.33. Since the system is a simple one and since 
over the period considered it was fairly stable and in­
deed almost stationary, it can be used to illustrate a 
number of analytical possibilities. For instance the 
author shows that ,the pooled C-matrix based on the 
period 1960-67 takes tlie form 

C= [fm 0 
0.830 
0.046 
0 

0 0 J 8.867 g .(XXX.l) 
0.033 0.902 

If from (XXX.1) we form.· (I-C)-1 we obtain, 
approximately, 

(I-C)-•J:m h~~ t19 i lcxxx.z) 
~.251 0.682 2.532 10.20~ 

30.34. The numbers in the columns of (XXX.2) 
measure in years the time that an individual entering 
the state to which the column refers can expect to spend 
in each state. The column sums 

i'(I-C)-1 ~ [6.863 ·s.599 10.051 10.204] (XXX.3) 

measure the time that an entrant into one of the states 
is likely to remain with the organization in the future. 



It seems fairly typioal of •this type of matrix that the 
numbers ,tend to rise firom the initial to the final state, 
indicatin~ that the longer an individual has been with 
an orgaruzation the longer he is likely to remain with it. 

.. 30.35. The diagonal elements of (XXX.2) measure 
the mean staying times in the different states by all who 
enter them, whether .they leave the system firom that 
state or remain, on promotion, in ,the system. The sum 
of these elements is a little over 27 years and provides 
some indication of the average length of a completed 
career in the system. It will be an underestimate if 
those who leave the system from a state spend, on 
average, less time in that state than those who leave it 
through promotion; In view of these considerations, it_ 
is interesting that the system can be entered between 
the ages of 21 and 29 and that the fatest age for re­
tirement is 55. 

30.36. If we divide the elements in a row by the 
diagonal element of ,that row we obtain the probabili­
ties of reaching that state from other states. If we 
denote this matrix by P then, in the present case, 

P _ o.31 1.00 ex.xx· 4- > 

U
l.00 J 

- 0.10 0.27 1.00 ' 
0.02 0.07 0.25 1.00 

The numbers below the diagonal in the columns of 
(XXX.4) are probabilities of promotion. Thus a new 
entrant to state 1 has a 2 per cent chance of eventually 
entering state 4; and this chance rises to 7 per cent on 
promotion to state 2 and to 25 per cent on promotion 
to state 3. 

F. Vacancies and movements of manpower 

30.37. In the preceding section the oiodels of 
movement through an organization were based on 
transition probabilities, that is on the probable move­
ment of mdividuals from the state they are in to the 
states into which they are able to move. It is im­
plicitly assumed in this model not only that it is pos­
sible to move in accordance with the estimated transi­
tion probabilities but also that movements actually take 
place in this way. However, while this may be possible 
on average, it may not ,be possible in a particuliar year 
because ,there may not be the vacancies needed to ac­
commodate the movements implied by the transition 
probabilities: for instance, it is impossible to appoint 
more new bishops in a year than there are vaoant bish­
oprics in that year. The tendency of transition models 
to pile men up at ,the top of an organization, particu­
larly if the rate of growth slackens and falls below the 
level implicit in the recruitment and promotion rules, 
reflects the fact that movements are allowed to take 
place even if there are no vacancies for the movers to 
move into. 

are not oreated, · the flow of men in one direction is 
matched by a flow of vacancies in the opposite direc­
tion. In particular, the retirement of a man is accom­
panied by the appearance of a vacancy; and the recruit­
ment of a man is accompanied by the disappearance of 
a vacancy. In other words, in the symbolism of chap­
ter VII above, the whole system is driven by d rather 
than by b and the vacancy model is, in this case, simply 
the backwM"d model of section D of that chapter with 
a new interpretation. 

30.40. This alternative model can be illustrated 
from the data on the WRNS/0 system contained in 
Forbes (71) and discussed in the preceding section. 
If we start from the pooled stock-flow matrix covering 
the eight years from the beginning of 1960 to the end 
of 1967 we can form, in the symbolism of section D of 
chapter VII above, a G1-matrix based on rows rather 
than on columns. From this we can form (I - G1)-1 

which, in the present case, is· approximately 

. LJ.480 3.4°80 3.480 3.480~ 
(I _ G')""l _· 0 · 6.207 6.207 6.207 · 

.o O 7.310 · 7.310 
. ·o o o _ __ 12.854 

. (XXX.5) 

30.41. It can be seen that the non-zero elements 
in this matrix are constant along the rows. They have, 
moreover, a somewhat familiar look as can be seen by 

· compM"ing them with , the diagonal _ elements of 
(XXX.2). They are in fact estimates of the mean stay­
ing time in each state calculated not from the point of 
view of someone about to enter one of them but from 
the point of view of someone · who has just left one of 
them. The estimates are fairly close until we come to 
state 4, in which the numbers are very small. They 
would have been identioal had we. been dealing with a 
system in stationary equilibrium, as can be seen from 
Stone (204, equations (53) and (63)). 
. 30.42. The constancy in the rows is due to the £act 
that the system can only be entered at state 1 and so, 
on average, a leaver ftrom any state must have spent 
the average amount of time in state 1; and so on for 
higher states. If we take a period, in this case eight 
years, which is short compared with the career span 
of the system, then every leaver_during the period must 
have spent, on average, the average amount of ti.me in 
all states up to and including the state from which he 
left. Consequently, if we premultiply the vector of 
leavers per year during the period, d in the symbolism 
of this report, by (I - G1)-1 we shall obtain an estimate 
of the stock vector of the system at the beginning of 
the period. It will only be a good estimate if the 
G'-matrix reflects a system approximately in station!:!'"' 
equilibrium. -., 

30.43. In ,the present emmple 
d = {21.125 9.875 2.625 1.125} (XXX.6) 30.38. An alternative model, proposed in White 

(279) is based on the movements not of men but of 
vacancies. If a vacancy arises in a system, it will be The initial stock vector, n, is 
filled either by someone already inside the system or n = {107 81 27 13} 
by someone from outside. In the latter case the chain and the calculated vector, n*, is 
of movements is closed but in the former case a new 
vacancy is created and the problem of filling a vacancy n* = {121 85 27 14} (XXX.8) 
arises aH over again. The sum of the elements of n * is_ greater than the sum 

30.39. Thus we can· base a model of movement by of the elements of n, showing that the system was 
considering the.movement of vacancies rather than the tending to grow; and the main disorepruncy is in state 1, 
movement of men. For a stationary organization in showing that the numbers in this state were unrepre-
which existing posts are not destroyed and new posts sentatively low at the begioo.ing of the period. 

(XXX.7) 
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XXXI. EXAMPLES RELATING TO HEALTH AND HEALTH SERVICES 

A. Introduction 
31.1. The use of mathematical models, determinis­

tic and stochastic, in the study of epidemics is wide­
spread, as evidenced by such works as Bailey ( 13, 14) 
and Bartlett (17). Mathematical models have been 
much used in cancer research, and in Armitage and 
Doll (7) a number of stochastic models of the carcino­
genic process are described and :reasons are given for 
the difficulty of choosing among them on the basis of 
empirical evidence. In Bartholomew ( 16, chapter 4) 
a continuous-time Markov model is applied to the 
question of survival after treatment for cancer. The 
work of Burch (39) on the prevalence rates of a wide 
range of diseases in relation to age and sex has already 
been mentioned, in chapter XIX aibove. l!I1 Cook, Doll 
and Fellingham (47) the relationship between the inci­
dence of cancer and age is studied in detail, use being 
made of the incidence data collected by oancer registries 
in different parts of the world. 

31.2. On the economic and administrative side, 
reference bas already been made, in chapter XIX 
above, to the studies by Feldstein ( 66) and Grossman 
(90) and to the collections of papers brought together 
in Fuchs (76) and Hauser (93). Another aspect of 
health, which is related to the economy and the tech­
nologies which it uses, is the connexion between mor­
bidity and pollution. Severial studies have been made 
of this question, one of the more recent of which is 
provided in Lave and Seskin ,(124). The authors are 

concemed with the more restricted subject of the asso­
ciation between mortality and air pollution in the 
United States and, on the basis of a cross-region 
analysis relating to 1960 and 1961, conclude that, 
whatever may be the truth about an underlying causal 
relati?nship, air pollution and mortality are closely 
associated. 

31.3. The two examples given below both relate to 
the organizational aspect of health problems in the 
particular field of mental health. 

B. Referrals in a system of medical care 

31.4. This example is based on Baldwin (15) and 
illustrates the use of models based on transition pro­
portions and admission proportions, as described in 
sections C and D of chapter Vll above, in tracing 
the movement of patients into, through and out of a 
system of medical caire. By this term is meant a collec­
tion . of hospitals, clinics, aftoc-care organizations, spe­
cialists ,and practitioners of all kinds which cater for 
the needs of a community in some branch of medical 
diagnosis and treatment. 

31.5. The particular branch of medical care to 
which this example relates is the psychiatric service sys­
tem of North-East Scotland centred on Aberdeen. In 
Baldwin (15, table 8.1) an input-output table is given 
for this system which is set out in standard form in 
table 31.1 below. · 

Table 31,1, Movements of patients into, within and out of the psychiatric 
service system of North-East Scotland in 1965 ' 

(Number of referrals) 

~ Outside The system 

world 1 2 3 4 5 6 7 8 9 Totals T 

Outside l>'Orld 1628 1486 38 115 123 256 19 491 l 

1 Out-patients 1989 20 7 89 46 10 87 1 2 9 2260 
2 In-patients 1159 453 136 44 248 20 197 17 113 23 2410 

m 3 Day-patients 7 72 63 3 7 0 4 0 10 l .167 
~ 4 Domiciliary visits 405 0 0 0 0 1 0 0 0 0 406 ., 
I>, 5 Domiciliary treatments 9 39 83 3 7 0 6 0 35 1 183 ., 
aJ 

6 Hospital consultations 565 l 0 0 l 0 1 0 1 0 569 
·,.c: 7 Other emergencies 61 0 0 0 0 0 0 0 0 0 61 
E-< 

8 In-patient follow-up 4 0 729 0 0 0 0 0 .0 l 734 
9 Other psychiatric 0 0 1 0 0 0 0 0 0 0 1 

-
Totals 2213 2387 177 424 154 55137 652 36 

Note: Components do not always add up to totals because of rounding-off errors. 

31.6. A patient enters this system by being re­
ferred to one of its nine branches; and from there be 
may either. be referired out of the system or be referred 
to another branch ( or Sl\locession of branches) within 
it before he finally gets out. Thus from table 31.1 we 
can see that 2,260 referrals were made to the branch 
"out-patients", of which 1,989 were from outside the 
system; ood that 2,213 referrals were made from the 

branch "out..:patients''; of which 1,628 were to the out­
.. side world. The remaining rows and columns provide 
similar information for the other branches. 

31. 7. By dividing the entries celating to the nine 
branches by the grand total for the column, we can 
form a C-matrix and from it derive the usual inverse, 
(I-C)-1, as set out in table 31.2 below. 
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Table 31.2. Initial, direct and indirect referrals per 1,000 new entrants into each 
state of the psychiatric service system of North-East Scotland in 1965 

(1,000 (l-C)-1) 

~ 0 1 2 3 4 5 6 7 8 9 

1 Out-patients 1033 27 537 138 72 178 40 20 293 
2 In-patients 254 1149 423 711 170 456 534 216 819 
3 Day-patients 42 37 1048 44 8 27 18 23 64 
4 Domiciliary visits 0 0 0 1000 6 0 0 0 0 
5 Domiciliary treatment· 32 60 49 57 1010 , 38 29 66 78 
6 Hospital consultations 0 0 0 2 0 1002 0 1 0 
7 Other emergencies 0 0 0 0 0 0 1000 0 0 
8 In-patient follow-up 78 350 129 217 52 139 163 1066 278 
9 Other psychiatric 0 0 0 0 0 0 0 0 1000 

Total 1,440 1624 2186 2169 1318 1841 1784 1391 2533 

Note: Components do not always add up to totals because of rounding-off errors. 

31.8. On the assumption that C can be interpreted 
as a probability matrix, table 31.2 shows the direct.and 
indirect consequences of 1,000 referrals from outside 
into any branch of the system. A matrix inverse 
(I - C)-1 can always be decomposed into three tenns 
I + C + C2(1 - C)-1 which, in the present context, 
relate to initial, direct and indirect referrals. Thus the 
entry of 1033 in row 1 and column 1 of table 31.2 
can be decomposed into 1,000 + 9 + 24 = 1,033. 
This means that the initial referral of 1,000 individuals 
to branch 1 of the system from outside generates 9 addi­
tional referrals directly and a further 24 referrals in­
directly. Similarly, the entty in' row 2 and column 1 
can be decomposed into O + 205 + 49 = 254, so 

that the initial referral of 1,000 individuals to branch 1 
leads to 205 direct referrals and 49 indiirect referrals 
to branch 2. By summing the entries in column l of 
table 31.2 we obtJain a :figoce of 1,440, which indicates 
that if 1,000 patients are referred into the system at 
branch 1, then 440 additional referrals will be made 
before the 1,000 patients have all left the system. The 
same interipretation can be ·put .on the entries in the 
other columns of the table. 

31.9. Starting again from table 31.1, if we divide 
the entries relating to the nine branches m. each row 
by the grand total for the row, we can form a G'-matrix 
and ft-om it derive (I - G')-1 as set out in table 31.3 
below. 

Table 31.S. Final, direct and indirect referrals per 1,000 leavers from the 
psychiatric service system of North-East Scotland In 1965 

(1,000 (I-G')-1) 

~ m 1 2 3 4 5 6 7 8 9 

1 Out..;patients 1035 235 560 1 382 3 0 233 235 
2 In-patients 34 1152 534 2 763 2 0 1144 1154 
3 Day-patients 43 31 1051 0 46 ·o 0 31 31 
4 Domiciliary visits 26 125 111 1000 127 2 0 124 125 
5 Domiciliary treatment 5 10 7 2 1008 0 0 10 10 
6 Hospital consultations 44 105 91 0 112 1002 0 104 105 
7 Other emergencies 0 8 4 0 5 0 1000 8 8 
8 In-patient follow-up 6 60 91 0 233 2 0 1059 60 
9 Other psychiatric 5 12 13 0 14 0 0 12 1012 

Total 1198 1738 2462 1005 2690 1011 1000 2725 2740 

Note: Components do not always add up to totals because of rounding-off errors. 

31.10. On the assumption that G' coo be inter­
preted as a probability matrix, table 31.3 shows the 
average experience within the system of 1,000 leavers 
from any branch of it. The nature of these entries can 

· be seen most easily from column 7. Since we know 
from table 31.1 that no one is referred to branch 7 
from within the system, it follows that those who leave 
from branch 7 have not been admitted, directly or in­
directly, into iany other branch. In contrast, the 1,000 
who leave from branch 1 have made 198 moves within 
the isystem before they :finally ireturn to the outside 
world. Many of them will have gone straight in and 
straight out but others may have entered the system 

from any brooch and moved '8[0Ulld in it until they 
finally emerge from branch 1. The average experience 
of these people results in the numbers in column 1. 

31.11. It should be emphasized that the flow ma­
trix, reproduced here as table 31.1, was originally com­
piled. to indicaite the connectedness of the system and 
not to enable the kind of analyses set out in tables 31.2 
and _ 31.3 to be made. It is very likely that the nine 
branches into which the system is divided do not define 
states with probabilities of movement independent of 
the paths along which they have been reached. How­
ever, the kind of record system which makes possible 
the construction of table 31.1 would also make it pos-
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sible to check the suitability of any proposed set of 
states. This checking would have to be carried out 
before the results in tables 31.2 and 31.3 could · be 
regarded as of more than methodological interest. 

C. The resocialization of geriatric patients 

31.12. This example is based on Meredith (139) 
and illustrates the use of the price equation described 
in section C.5 of chapter VIl above. 

31.13. In 1964 the Napa State Hospital, the second 
largest hospital in Calif orma for ,the mentally ill, started 
a programme with the object of enabling elderly patients 
to spend as much ,time as possible outside the hospital 
in boarding homes and the like. Such patients are often 
in a particularly discouraging position since their handi­
caps, ailments and problems tend to make them become 
more and more dependent on the hospital so that 
eventually they are unable to leave it. . 

31.14. Before the introduction of the Geriatric Re­
socialization Program, GRP for short, arrangements 
existed where, in favourable circumstances, elderly 
patients could be placed in a home outside the hospital. 
It was felt that if ,this could be done on a larger scale 
the old age of the patients would be more agreeable; 
and, further, that if the additional cost of the pro­
gramme compared with the normal oost of care in a 
ward of the hospital was not very great, it might well 
happen that the finances of the hospital would be im­
proved since the cost of being in a boarding home is 

··much less than the cost of being in a ward. 
31.15. This situation can be represented by means 

of a system in which the patient may be in· one of four 
states or in the absorbing state, that is dead. The four 
states aire: being enrolled in the GRP; being in a geri­
atric ward; being in a boarding home on assignment 
from the GRP; and being in a boarding home on as­
signment from a ward. Then the financial advantage, if 
any, of the GRP can be seen by comparing the first two 

·elements of a vector k where, as in equation (VII.25), 

k = (I - C1)-1 m (XXXI.1) 

In this. applfoation: the elements of m are the monthly 
costs of keeping a patient in one of the four states; the 
elements of k are the discounted total costs of main­
taining for ,the r.est of his life a patient now entering 
one of the four states; and C = CT C. The matrix, C, 
contains in its columns the monthly transition prob­
abilities from each of the four states; and CT = 1/ 
( 1 + p), where CT is the monthly discount factor and 
p is the monthly rate of interest. 

31.16. In Meredith (139) C and m are given as 

~

.854 0.013 0.025 0 ~ 
C _ .028 0.978 0 0.025 (XXXI 2) 

- .112 0 0.969 0 · 
0.003 0 0.969 

and, in dollars, 
m = {682 655 226 226} (XXXI.3) 

Fmally, the pmbability of assignment to a boarding 
home is much greater from the GRP than from a ward. 

31.18. If we look at the vector m we can see, first, 
that the cost per patient in GRP is only $27 a month 
more than the cost in a ward; and, second, that the 
cost in a boarding home is only a little over one-third 
of the cost in a ward. -31.19. If we put p =O, then CT= 1 and C = C. In 
this case 

l27.0 17.9 21.7 14-u 
(I--C)-1 _ 38.6 76.7 31.1 61.8 (XXXI 4) 

- 97.4 64.7 110.8 52.2 ' 
33 7.4 10 382 

The numbers in the columns of (XXXI.4) measure the 
months that a patient who starts in one of the states 
can expect to spend in each state over the remainder 
of his life. As we can see from the column sums, the 
expectation of life in any state is just under 14 year!. 

31.20. If we work out the first two elements of k, 
the vector of accumulated costs by means of (XXXI.l) 
we find that the cost per patient in the GRP is $66,546 
whereas the cost per patient in a ward is $78,741. Thus 
if we do not apply discounting the net gain per patient 
from GRP is $12,195. 

31.21. If we do apply discounting the magnitude 
of the gain· is changed. In order to illustrate this, let 
us consider an interest rate of 10 per cent a year 
which is equivalent to about 7 .9 per thousand a month 
so the monthly discount factor is 0.9922. If we multi­
ply the elements of C by this factor we find that 

(I-C)-1 is now given by 

[

14.6 

u--e>-1 = li:I 
1.1 

6.8 
43.0 
19.6 

3.3 

9.4 
9.4 

53.0 
0,7 

4.u-f~:~ . (XXXI.S) 
28.1 

Thus if we discount iat a rate of ten per cent a year the 
discounted accumulated costs for the GRP and the 
wairds are respectively $29,349 and $37,978, showing 
a net gain per patient from ORP of $8,629. Thus the 
gain iremains but it :is reduced by discounting. 

31.22. Although of no practical relevance in the 
present example, it is interesting to see what happens 
if the rate of interest is increased indefinitely. As -p ➔ co, CT ➔ 0 and (I - C)-1 ➔ I~ Thus in these circum-
stances all costs are discounted away except those of 
the initial month in the initial state. Since these are $27 
higher for the GRP than for the wards it would appear 
that a breakeven point must be reached at some finite 
rate of interest after which the net gain from GRP 
would be converted into a loss. 

31.23. The significance of this last result is that, 
with different relative costs and transition probabilities, 
the breakeven point might come within the practically 
relevant range of interest rates. It may even be the 
case that with a scheme of the kind described the net 

31.17. If we look at the C-matrix we can see, first, 8ain may not only switch but also reswitch or, indeed, 
that the column sums are all 0.994 implying a common change a number of times as the interest rate is 
death rate from all states of 6 per thousand a month increased. Thus the example shows ,the possible import-
or about 7.2 per cent a year. Second, the probability ance of deciding whether in any particular case dis-
of returning from a boarding home is the same whether counting is appropriate and, if so, what rate of interest 
the assignment is made from the GRP or from a ward. should be used. 
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XXXIl. EXAMPLES RELATING TO PUBLIC ORDER AND SAFETY, 
OFFENDERS AND THEIR VICTIMS 

A. Introduction 

32.1. Reference has already been made in seotion H 
of chapter XX above to the papers on mathematical 
models in the field of criminal justice brought together 
in Wilkins (280). Many of these and other recent 
papers are concemed either with the form of certain 
statistical distributions or with the formulation of 
transition models of various kinds. 

32.2. In Carr-Hill and Payne ( 40) a number of 
expected distributions of attributes or events are -for­
mulated which correspond to common criminological 
theories; but the authors found it impossible, with the 
data available, to distinguish between these theories. 
In Green and Martin ( 89) the discrimination between 
types of distributions is used as a means of testing 
whether absconders from approved schools show evi­
dence of learning. They find that their data on the 
frequency of abscondings could not be accounted for 
by a Poisson distribution but were compatible with a 
negative binomial distribution. Such a distribution would 
in tum be compatible with a learning model but could 
also be generated by other models. After further 
analysis they conclude that there is evidence of an 
unequal initial absconding tendency among the boys 
studied but no evidence of learning. 

32.3. In Blumstein and Larson (33) a Markovian -
model of recidivism is proposed. The examples given 
are illustrative and iace intended to bring out some of 
the problems of defining and measuring recidivism. 
In Willmer (283) a model is proposed of new entrants 
to and leavers from crime and the attitude of offenders 
towards confessing or not to confessing past crimes. 
Unfortunately, the data needed to test this model cannot 
be obtained at present from published criminal statistics. 
In Petersen (164) a stochastic model is proposed of 
deviant behaviour among naval seamen~ He brings out 
the faots not only that individual seamen have very 
different criminal tendencies but also that the different 
posts ( establishments, ships etc.) rto which they are 
assigned have very different tendencies to recognize 
deviance. In these circumstances an individual's record 
depends partly on his own tendencies and partly on 
the posts to which he is assigned. 

32.4. An exception rtb the general lack of flow­
information m criminal statistics is the information 
provided in Wolfgang, Figlio and Sellin (286). This 
study relates to the development of 9,945 youths, born 
in 1945 and living in Philadelphia at least since the 
age of ten, from their .tenth birthday to their eighteenth. 
In this interval 3,475 of these youths committed one 
or more offences, 1,862 committed two or more offences 
and so on in a descending series until we find that 
282 committed eight or more offences. A great deal 
of information is provided on school and social back­
ground and on the seriousness of offences, but here we 
shall concentrate on the analysis of offence and age 
transitions. 
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B. Offence transitions 

32.5. In this analysis, offences are classified into 
five groups: non-index and the more serious categories, 
injury, theft, damage and a combination of the last 
three. Eight transition matrices are given which show 
the proportion of offenders who after offence 0, at which 
they committed one of the five categories of offence, 
either gave up committing offences ( at least until after 
their eighteenth birthday) or, at offence 6 + 1, com­
mitted one of the five categories of offence. Separate 
matrices are given for whites and non-whites. 

32.6. If we put this information in the standard 
form adopted in this report, we can analyse it by the 
method set out in section C.4 ( b) of chapter VII above. 
If from each transition matrix we leave out the pro­
portions who desist, we can arrange the matrices of 
order 5 along the leading subdiagonal of a matrix 
of order 45. These submatrices contain the only non­
zero elements in the large matrix. If, as usual, we denote 
the large matrix by C we can trace, by caloulating 
(I-C)-1, the average criminal career of a group of 
youths who, at offence 0, committed any one of the 
five categories of offence. 

32.7. The eight submatrices, C21, Cs2, ••• , CDs, 
are subject to error and the authors give reasons for 
supposing that they can be regarded as estimates of a 
common matrix, which means that the transition matrix 
from offence O to offence I} + 1 is independent of 0. 
If we denote this pooled matrix by Cr,, as in chapter VII, 
then the five columns of (l-C)-1 for whites and the 
five for non-whites are as set out in table 32.1 below. 
The remainder of the large matrices, (l-C)-1, for 
whites and non-whites can be filled in from the data in 
table 32.1. The entries in each successive set of five 
columns repeat those in the first five except that they 
are successively moved down by five irows bringing the 
10,000s into a diagonal position in the large matrix. 

32.8. The entries in table 32.1 can be interpreted 
as follows. If we start with 10,000 white youths whose 
first offence is a non-index offence, we can see, by 
adding up the entries in rows six through ten of column 
one, that 6,092 can be expected to commit a second 
offence and so 3,908 can be expected to desist after 
their first offence. If we add up the next batch of five 
entries, in rows eleven through fifteen, we can see that 
3,819 of the youths can be expected to commit a third 
offence and so a further 2,273 can be expected to desist 
after their second offence. The remaining columns of 
the table can be interpreted in the same way. 

32.9. The right-hand panel of the table provides 
comparable information for non-whites. It can be seen 
that the transition proportions are all higher than for 
whites and so a smaller proportion can be expected to 
desist and a larger proportion oan be expec,ted to con­
tinue to commit offences. Thus out of 10,000 non-whites 
whose first offence is a non-index offence, 7,576 can be 



--------Table 82.I. Offenee transitions: the mat fiYe eol1JJDDS of 10,000 (1-C)-lbased on the pooled matrix, Cr• 

White offenders Non-white offenders 

Non•index I Injury I Theft I Damage I Combination 
1 2 3 4 5 

Non-index I Injury I Theft I Damage I Combination 
1 2 3 4 5 

Non-index 1 10000 

First Injury 2 10000 . 

offence Theft 3 10000 
Damage 4 10000 
Combination 5 

Non-index 6 4263 3767 3924 3735 

Second Injury 7 413 686 354 447 

offence Theft 8 862 829 2174 734 
Damage 9 147 31 202 851 
Combination 10 407 169 568 286 

Non-index 11 2527 2268 2959 2480 

Third Injury 12 251 237 285 255 

offence Theft 13 654 587 931 619 
Damage 14 97 78 124 146 
Combination 15 290 236 373 ·265 

Non-index 16 1579 1409 1928 1555 

Fourth Injury 17 156 140 189 15.4 

offence Theft 1.8 426 380 540 415 
Damage 19 61 54 76 64 
Combination 20 187 164 233 181 

Non-index 21 996 887 1225 980 

Fifth Injury 22 98 87 120 96 

offence Theft 23 271 241 336 266 
Damage 24 39 35 48' 38 
Combination 25 119 105 147 116 

Non-index 26 629 561 775 619 

Shth Injury 27 62 55 76 61 

offence Theft 28 172 153 212 169 
Damage 29 25 22 30 24 
Combination 30 75 67 92 74 

Non-index 31 398 354 490 391 

Seventh Injury 32 39 35 48 38 

offence Theft 33 108 97 134 107 
Damage 34 16 14 19 15 
Combination 35 47 42 58 47 

Non-index 36 251 224 310 247 

Eighth Injury 37 24 22 30 24 
Theft 38 69 61 84 67 offence Damage 39 10 9 12 10 
Combination 40 30 27 37 29 

Non-index 41 159 142 196 156 

Ninth Injury 42 16 14 19 15 

offence Theft 43 43 39 53 43 
Damage 44 6 6 8 6 
Combination 45 19 17 23 19 

expected to commit a second offence, 5,822 to commit 
a third offence and so on. By the time we reach the 
ninth offence the numbers are 243 for whites and 
_1,218 for non-whites, a ratio of 1. to 5. 

32.10. If we look at a:ows 41 to 45 of table 32.1 
we · can see that the entries in the five columns for 
whites are very similar and that the same can be said 
about the entries in the columns for non-whites. What 
little differences there are are almost completely elimi­
nated if we divide the column entries by their sums. 
This is done in table 32.2 below. This table suggests a 
number of conclusions. 

32.11. In the first place, the probability of com­
mitting a ninth offence for an individual who has 
committed one offence is around five times as high for 
non-whites as it is for whites. 

10000 
10000 

10000 
10000 

10000 10000 

3952 4671 4196 4154 4943 3897 
224 874 1000 627 1138 891 

1330 1178 867 2110 1844 1396 
71 267 295 261 395 . 206 

1374 586 734 1134 370 1376 

2861 3398 3172 3651 3892 3412 
260 652 620 689 739 663 
836 1006 921 1195 1195 1061 
102 204 191 218 237 203 
431 562 530 694 648 649 

1854 2598 2425 2869 2994 2666 
180 499 466 550 574 512 
515 785 731 879 909 811 

71 156 146 172 180 160 
230 446 416 504 516 466 

1178 2000 1866 2217 2306 2050 
116 384 358 425 442 395 
323 606 565 673 69°9 624 
46 120 112 133 138 123 

141 345 322 384 398 356 

745 1541 1437 1709 1777 1586 
73 296 276 3rl8 341 304 

203 467 436 518 539 481 
29 92 86 103 107 95 
89 266 248 295 307 274 

471 1187 1107 1317 1369 1222 
46 228 212 253 263 234 

129 360 336 399 415 370 
18 71 66 79 82 73 
56 205 191 227 236 211 

298 914 853 · 1015 1055 941 
29 175 164 195 202 181 
81 277 259 ;308 320 285 
12 55 51 61 63 56 
35 158 147 175 182 163 

188 705 657 782 813 725 
18 135 126 150 156 139 
51 214 199 237 246 220 

7 42 39 47 49 43 
22 122 114 135 140 125' 

· 32.12. In the second place, the pattern of ,the ninth 
offence is different for the two groups. At their ninth 
offence, w~tes can be. expected to commit relatively 
more non-mdex offences, about ,the same proportion of 
thefts and · relatively fewer offences in the other three 
categories, especially injury. 
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· 32.13. In the third place, while the oature of the 
first offence may have some small bearing on the 
probability of committing a ninth offence, it has abso­
lutely no bearing on the distribution of ninth offences 
within either of the two groups. 

32.14. The information set out in tables 32.1 and 
32.2 is based on single transition matrices, Cr,, ob­
tained by pooling C21, Ca2, ••• , C9s, Had we worked 
with -the individual transition matrices, some of the 
results described would · have been different. In par­
ticular, we should have found more early desistors, 



Table 32.2. The distriktion of ninth offences and the proportion of 
offenden committing them 

1 Non-index 

2 Injury .. 
Q) 

3 Theft (.) 

i::: 
Q) 

4 Damage ~ 
~ 
0 5 Combination .c Q) 

"'"' Proportion i::: .... 
.... ,.r:: 

committing ninth offence z ~ 

l Non-index 

.. 2 Injury 
GI 

3 Theft u 
i::: 
Q) 

4 '1-1 GI Damage ~"' 0•.-1 
5 Combination .d 

-z- r 
i::: i::: Proportion 

.... 0 
~ i::: committing ninth.offence 

-especially among the whites. But, in the end, the dif­
ferences are small: the distribution of ninth offences 
is not greatly affected by whether they are calculated 

First offence: white 

1 2 3 4 5 
.. 

0.654 0.651 0.656 0.653 0.658 

0.066 0.064 0.064 0.063 0.063 

0.177 0.179 0.177 0.180 0.178 

0.024 0.028 0.027 0.025 0.024 

0.078 0.078 0.077 0.079 0.077 

0.024 0.022 0.030 0.024 0.029 

First offence: non-white 

1 2 3 4 5 

0.579 0.579 0.579 0.579 0.579 

0.111 0.111 0.111 0.111 0.111 

0.176 0.175 0.175 0.175 0.176 

0.034 0.034 0.035 0.035 0.034 

0.100 0.100 0.100 0.100 0.100 

0.122 0.114 0.135 0.140 0.125 

from (C9s . Cs7 . . .. C21) or from Cr8
8• The figures 

are compared for offenders whose first offence was a 
non-index offence in table 32.3 below. 

Table 32.3. Number and distribution of ninth offenees expected from ten thousand 
offenders whose :first offence was a non-index offence 

White offenders Non-white offenders 

Separate 

1 Non-index 
l 

151 

2 Injury 18 

3 Theft 22 

4 Damage 0 

5 Combination 22 

Total 213 

32.15. The successive submatrices of order 5 in 
either of the sets of five columns in table 32.1 are the 
successive terms in the series / + Cr8 + Cra2 + . . . = 
(I - Cr,)-1 and this inverse exists since (I - Cra) is 
non-singular. Because, at each stage, some offenders 
desist,. a finite number of offences would be committed 
even if the initial group of offenders lived for ever. 
The total number of offences and their distribution for 
offenders whose initial offence was in one of the five 
categories are set out in table 32.4 below. 

32.16. The entries in the rows marked "total" in 
table 32.4 might be said to <represent the upper bounds 
of an average life of crime. White offenders can be 
expected to commit, on average, some two and a half 

I Pooled Separate· I Pooled 

159 660 705 

16 137 135 

43 196 214 

6 33 42 

19 131 122 

243 1157 1218 

to three offences; and non-white offenders can be 
expected to commit, on average, some four to four and 
three quarter offences. 

32.17. In the preceding paragraphs we have con­
sidered the alternative of working with separate sub­
matrices, C21, C32, .... , Cos, or of w~rking with a 
pooled submatrix, Cr,- These are not the only pos­
sibilities, however. If, for instance, we bad reason to 
believe that the, early submatrices, C21 and Cs2, were 
different £rom tht; later ones which could all be pooled 
to form Cra, then we could replace (I - Cra)-1 by 

I + C21 + {I - Cr,)-1 Cs2 C21 
This would have the advantage of distinguishing C21 
and C32, which could be fairly well estimated, from 
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Table 32.4. The Inverse matrices (I-Cr•)-1 and their column totals 
for white and non-white ofrenden 

1 
; 

1 Non-index 2,107 

2 Injury 0,109 

3 Theft Q;268 

4 Damage 0.041 

5 Combination 0.121 

Total 2.646 

1 

1 Non-index 2.938 

2 Injury 0,370 

3 Theft 0.561 

4 Damage 0,115 

5 Combination 0.310 

Total 4.294 

later submatrices which, on account of the small ele­
ments of S, could not. 

C. Age transitions 

32.18. The authors 'provide age transition matrices 
by six-monthly intervals from the tenth to the eighteenth 
birthday. These matrices relate to all offenders and the 
entries relate to the probabilities of committing a non­
index offence, an index offence ( one of the other four 
categories) or no offence in the six-monthly interval. 
In this case the question of pooling does not arise and 
the large inverse is of order 51 and again too large to 
reproduce. It has, however, two striking features which 
call for comment. 

32.19. In the first place, for early offenders, the 
probability of committing offences tends first to diminish 
then to rise and then to diminish again. For instance, 
out of 1,000 youths who have committed a non-index 
offence by the time they reach the age of ten, we can 
expect the following numbers to commit some type of 
offence in each of the years from their tenth birthday 
through their seventeenth: 273, 183, 248, 353, 488, 

White offenders 

2 3 4 5 

0.985 1.214 1.043 1.187 

1,130 0.115 0.112 0,098 

0.245 1.455 0.249 0,356 

0.026 0.053 1.116 0.037 

0.086 o.157 0.105 1.242 

2.472 2.994 2.625 2.920 
. 

Non-white offenders 

2 3 4 5 

1,792 2.034 2.188 1.894 

1.364 0.371 0.438 0,379 

0.498 1.711 0.699 0.599 

0.112 0,123 1.141 0.111 

0.308 0.400 0.327 1,404 

4.074 4.639 4.793 4,387 

675, 762, 553. A trough is visible in their eleventh 
year and a peak in their seventeenth. 

32.20. In the second place, the elements in any 
given row quickly become almost identical with the 
exception of the entries (in the whole matrix) at the 
extreme right of the row. If a closed transition matrix 
is raised to successively higher powers, its columns will 
come more and more to resemble one another and this 

· appears to take place in the present case although no 
use is made of a pooled submatrix. 

32.21. A feature of this example which does not 
seem altogether satisfactory is that youths with very 
different criminal histories are mixed together so that 
the fundamental Markov assumption that transitions 
depend only on the present state and are independent 
of past states is not likely to be satisfied by the data. 
If this were so, the difficulty could be overcome by 
the method suggested in section C.4 (c) of chapter VII 
above. For reasons connected with the size of the 
sample, it would be necessary to abandon six-month 
age groups but something could probably be done with 
four age groups, 10-11, 12-13, 14-15, 16-17. 
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