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Szgopsis

The study describes and assesses the mathematical-statistical
methodology of the contemporary Soviet Family Budget Survey, both in
regard to the sample design and in regard to the processing and analysis
of the survey data. A wide range of methodological deficiencies are
identified, accounting for the widely recognised unreliability of the

data produced.

The problemsof using the survey data in various fields of
policy-making, planning and research are explored. It is shown that

Soviet data-users where possible avoid relying on data from this survey.

The historical and social factors influencing the methodology of
the Family Budget Survey are discussed. The most important causes of
the deficient methodology are found to be the neglect of mathematical
statistics and sampling theory in Soviet socio-economic statistics,
originating in the Stalin period, and the bureaucratic inertia of the

Central Statistical Administration.
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PART A

INTRODUCTION AND BACKGROUND



CHAPTER A1

SCOPE, PURPOSE AND CONTENT OF THESIS

This thesis is a study of the methodology1 of the Soviet Family
Budget Survey (FBS) conducted by the Central Statistical Administration
(TSSU)2 and of the role it plays in Soviet planning and policy-making.
Although we shall consider the influence of earlier practice on the
contemporary survey, our concern is with the budget survey in the form it
has taken since its reorganisation in 1951-2.

3

The FBS is the most extensive continuous” sample survey conducted

in the USSR. On it "the State spends many millions of roubles annually"
(Karapetyan 1980 p.127). It is, moreover, an extremely labour-intensive
operation, occupying about 18 per cent of the staff of TsSU offices
(Chapter A2). It is also the only source of some important types of
economic data on the way of life of the Soviet population (Chapter D5).
However, it has not previously been exzrined in depth by Western research-
ers, though it is discussed briefly by Kaser (1955), Hanson (1968 pp.78-9),
Goldman (1972 p.321) and McAuley (1979 pp.51-53). The lack of attention
the FBS has received may be explained by the fact that most researchers
have been interested in assessing published Soviet data rather than in
the Soviet statistical system as a phenomenon worthy of study in its own
right. Very few data indeed from the FBS are published.

A report on tlie FBS has been published by the Foreirn Derographic
Analysis Divicion of the Bureau of the Census of the US Depurtment of
Commerce (DeF:uv 1965). This is a useful source of detziled information
on the forms used .y survey interviewers, on the calcul-tions carried out

by them, and on tre TsSU Work Plan which specifies the reports based on



FBS data required from oblast' statistical offices. In our view, however,
DePauw is insufficiently critical of the survey methodology. It will be
seen that we do not accept his argument that '"the needs of the planners,
administrators and researchers for periodic detailed information on the
level of living and the daily economic activities of the Soviet people
are probably well met by the programme" (p.2).

In this study we make no attempt to discuss each and every item of
information collected in the FBS. Our purpose is rather to assess the
basic methodology of the survey by the standards of sampling theory and
mathematical statistics, and to consider the consequences of the method-
ology for data quality and usabilityq. Finally, we aim to place TsSU
practice in this field in its social and historical context.

We draw comparisons between the Soviet FBS and the budget surveys of
Western and of other East European countries where it is especially useful
to do so, but there is no intention to describe systematically any surveys
except the Soviet one.

The thesis consists of five parts. Part A provides background
necessary for an understanding of the rest of the thesis. Part B deals
with sample design, both the existing design of the survey and its
representativeness and possible alternative designs. In Part C we consider
various important aspects of the processing and analysis of survey data,
and in Part D we discuss the problems of using survey data in a number of
important fields of research, planning and policy-making. In Part E we
conclude with a discussion of the implications of our findings for the
nature of the Soviet statistical system and, more generally., for the nature
of Soviet society.

Charter .2 provides some necessary informztion about the organisational
structure of thie Central Statistical Administration. In Chapter A3 we

place the subject of the thesis in its historical context by reviewing



aspects of the development of the discipline of mathematical statistics,

and of the branch of that discipline constituted by modern sampling theory,
in the West, in pre-revolutionary Russia and in the Soviet Union. We

shall see that the question of the application of the methods of mathemat-
ical statistics to socio-economic statistics has been surrounded by
controversy in the USSR since Stalinist times. The position that sampling
occupies in contemporary Soviet statistics, and the historically conditioned
deficiencies in contemporary Soviet sampling practice, are examined in
Chapter Al. The main stress is laid on those deficiencies which also

affect the design of the FBS.

We begin our treatment of the sample design of the FBS in Chapter
B1 with a critical account of its general principles and of the biases
entailed by them. In Chapter B2 we consider how the total size of the
sample, and its composition by "social groups" (workers, employees,
collective farmers, pensioners), have changed over time. The incomplete
territorial coverage of the sample is analysed in Chapter B3, and its
incomplete branch and occupational coverage in Chapter Bh. The represen-
tativeness of survey data is affected not only by the factors dealt with
in Chapters B1-B4 but also by the consequences of the practice of inducing
families to participate in the survey for prolonged periods. This factor,
and others associated with participation in the survey, are discussed in
Chapter B5, completing the basic description of the sample design.

Certain standard checks are carried out by TsSU on the representative-
ness of sections of the ¥FBS sample. These checks and their deficiencies
are considered in Chapter B6. We then, to the extent that it is possible
to do so, make - general assessment of the reprecentzativeness of the
sample, and esrecially of its income distribution, in Chzpter B7. We
conclude that the sample is subject to a great many different biases,

often severe and cumulative in effect, and that the survey data are therefore
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highly unrepresentative of the population as a whole.

TsSU is aware that FBS data are unrepresentative, and makes limited
efforts to reduce the biases in the sample. These efforts are assessed
in Chapter B8. Data users often attempt to compensate for biases in the
data by applying to them corrective coefficients estimated with the help
of other, more reliable, sources of statistical information, an expedient
discussed in Chapter B9. The technique is shown to have a modest potential
for extracting, under certain conditions, some useful results from biased
data.

The two main proposals for the radical reconstruction of the FBS
sample advanced by Soviet writers are discussed in Chapters B10 and B11.
Many writers urge that selection on the economic branch principle be
abandoned and the survey be consistently reorganised on the territorial
principle, as is the practice in all Western and some East European
countries. It is also often suggested that observation of families over
prolonged periods of time should be fully or partially replaced by '"the
method of momentary observations'". This method, developed by Soviet
researchers, involves the collection of different categories of budget
data over periods of different length, mostly very short (one day, one
week etc.).

In some respects the sample design of the contemporary budget survey
can be accounted for in terms of the legacy of the early "monographic"
budget surveys, dating from the nineteenth century. We consider this
point in Chapter B12.

While our treatment of the issues associated with the sample design
is as complete as the available literature per:its. we do not aim at
similzr completeness in our discussion of tre processing and analysis of
FBS dzv- . In particular, we do not attempt to describe all known work on

FBS cata carried out in various institutes outside TsSU. In Chapters
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C1-CLk we review the processing and analysis of the collected data in TsSU
offices and computational installations, examining in Chapter C5 a specific
aspect of the data-processing.

Chapter C1 describes the preliminary processing and checking of
collected data carried out by the staff of oblast' statistical offices
responsible for budget survey work. This reveals further deficiencies in
the quality of the data eventually produced from the FBS.

Chapters C2-Ch are devoted to the main bulk of the data-processing
work regularly performed by TsSU at oblast', Republic and All-Union levels,
and to the continuing process of first mechanisation and then computer-
isation of data-processing. Chapter C2 provides a background account of
the technical characteristics of the data-processing equipment at the
disposal of TsSU at different times, from primitive keying machines to
the automated data banks presently being introduced. We discuss how
technical development affects the practicability of different modes of data
analysis, increasing the scope for flexibility and the use of the methods
of mathematical statistics.

In Chapters C3 and CL we review the data-processing programmes actually
in operation or planned for the future, noting the limited extent to which
this potential has so far been exploited in practice. In Chapter C3
we consider the production by TsSU of statistical tabulations from FBS
data, concentrating on the selection of criteria for grouping family budgets
together. The constraint which the traditional procedure of "decentralised
summarisation' imposes on flexible tabulation is noted. Other parts of
the TsSU dat--processing programme, and in particulzr those involving the
use of mrthematical-statistical methods, are considered in Chapter Ch.

Charter C5 is devoted to the problem of specifising product
nomenclztures Ior the tabulation of consumption data.

In Chzpters D1-D4 we consider various fields of research, planning and



policy-making for which the FBS is a possible source of statistical data.
We examine the extent to which FBS data are in fact used and the way in
which they are used, on their own or in combination with data from other
sources. The possible reasons for the limited use made of FBS data - poor
data quality, secrecy, theoretical opposition to methods based on them,
and so on - are discussed.

In Chapter D1 we attempt a broad survey of the use made of FBS data
and of how this use has changed over time. Special attention is paid to
the role played by FBS data in the making of welfare policy. In Chapter
D2 we deal with the use made of FBS data in the construction of a number
of statistical and planning balances, such as the balances of money
incomes and expenditures of the population and the balances of agricultural
production. The relationship between such balances and tasks like the
planning of monetary circulation is explained. Chapter D3 is concerned
with the choice of data sources, mainly between ¥FBS data and the data of
retail trade statistics, for the study and forecasting of consumer demand.
In Chapter D4 we consider the FBS as an unused source of data on the
consumption of alcoholic drink.

On the basis of our survey of the use made of FBS data and of the
specific case-studies examined, we make in Chapter D5 a general assessment
of the problems of using FBS data for practical purposes.

In Part E we analyse the underlying causes of the methodological
inertia characteristic of the conduct of the contemporary Family Budget
Survey within a broader social context. The problems of innovation in the
riethodology of the FBS are compared with those of technological innovation
ir Soviet industry and of reform in Sovlct environmental policy,as well

vwith the general problem of overcomings tae ideological deformation of

Soviet science.



Notes to Chapter A1

Thus we are not directly concerned with the subject-matter about
which the FBS collects data, nor with analysing the small quantity
of published FBS data available. For a preliminary summary of

the thesis, see Shenfield (1983b).

Budget surveys on a smaller scale have been conducted by the Soviet
Trade Union Council (VTsSPS) and by various research institutes.
Some of these are mentioned in the thesis, but no attempt is made
to discuss them systematically.

The survey of family composition, incomes and living conditions
conducted by TsSU every three years uses a sample considerably
larger than that of the FBS, but has a much more restricted programme
of observation.

Thus there are quite a few important issues of substantive (rather
than mathematical) methodology, such as the assessment of the value
of socially subsidised services consumed by the population, which
we do not discuss.



CHAPTER A2
ORGANISATION OF THE CENTRAL STATISTICAL ADMINISTRATION
1 Introduction

The Family Budget Survey is conducted by the Budget Statistics

Department (Otdel byudzhetnoi statistikij; OBS1) of the Central Statistical

Administration (Tsentralnoe statisticheskoe upravlenie ; TsSU), the main

body responsible for statistical work in the USSR2. The purpose of this
chapter is to provide necessary background information on the organisation
and staffing of TsSU as a whole (Section 2) and of the Department of Budget

Statistics in particular (Section 3)°.

2 Organisation and staffing of TsSU

TsSU is subordinate to the USSR Council of Ministers, of which its
director, L.M.Volodarskii (previously, V.N.Starovskii), is a member.
TsSU is managed by a group of its senior staff called its Collegium
(Kollegiya). The Collegium is advised by a Scientific-Methodological

Council (Nauchno-metodologicheskii sovyet) of academic statisticians, which

does not appear to exercise any great influence.

TsSU has under its jurisdiction various educational, research and
publishing bodies (Table A2.1). These include two scientific research
institutes:

(a) the Scientific Research Institute of TsSU (Nauchno-

issledovatelskii institut TsSU:; NII TsSU), concerned with a wide range

of statistical research. Its director is at present a specialist in
input-output analysis, M.R.Eidelman; the previous director was the socio-

demographic statistician A.Ya.Boyarskii. NII TsSU has branches (filialy)



TABLE A2.1

ORGANISATIONS SUBORDINATE TO THE CENTRAL STATISTICAL ADMINISTRATION
(TsSU)

(1)

Educational

About 12 statistical tekhnikumy (colleges of secondary
specialised education) for training lower level
statistical staff

About 300 accountancy tekhnikumy for training industrial,
agricultural and administrative accountants
(Yezhov 1967)

Research and advisory

Scientific-Methodological Council
TsSU Scientific Research Institute (NII TsSU)

TsSU All-Union State Design Institute for the
Mechanisation of Accounting and Computational Work
(VGPTI TsSU)

Publishing(2)

Publishing House "Statistika" (formerly "Gosstatizdat™)
The monthly journal Vestnik statistiki (Statistical Courier)

(1)

Notes: Higher level statistical staff are trained in higher
educational institutions - in the statistics faculties
of economics institutes, in the statistics kafedry
of the economics faculties of universities, and in
the Moscow Economic-Statistical Institute (MESI).
These are all subordinated to the Ministry of Higher
and Special Secondary Education, though TsSU has
attempted to gain control over MESI.

(2) TsSU is supplied with statistical forms by the
orgznisation Soyuzuchetizdat.




10
in the Union Republics as well as a central All-Union organisation
(NII TsSU USSR); the Latvian branch has carried out research into
budget survey methodology (Chapter B11);
| (b) the All-Union State Design Institute for the Mechanisation

of Accounting and Computational Work (Vsesoyuznyi gosudarstvennyi

proyektno-tekhnicheskii institut TsSU; VGPTI TsSU), which designs

computer systems for TsSU's network of computer centres.

TsSU is subdivided both vertically, into offices at different
geographical levels, and horizontally, into departments fulfilling different
functions.

The vertical subdivision of TsSU

Vertical subdivisions of TsSU correspond to Soviet territorial-
administrative units (Table A2.2). Beneath the central All-Union
organisation, TsSU USSR, there is an organisation for each Union Republic:
TsSU RSFSR, TsSU Ukrainian SSR, TsSU Latvian SSR and so on. The statistical

administrations (statisticheskie upravleniya or statupravleniya) of oblasti,

krai, autonomous republics (ASSR's)and large cities (Moscow, Leningrad etc.)
are subordinate to the TsSU's of the '"large' Republics which are divided into
such units (RSFSR, the Ukraine, Belorussia etc.). The lowest level of the
hierarchy is constituted by the Town and raion Inspectorates of State

Statistics (gorodskie /raionnye inspektury gosudarstvennoi statistiki) in

urban and rural areas respectively, subordinate to the statistical admin-
istrations of oblasti, krai and ASSR's and to the TsSU's of "small" Republics
without oblast' subdivision (Latvia, Moldavia etc.).

It will be convenient to refer to all units immediately above raion

level - obklasti, krai, ASSR's, large cities and small Republics - as

"oblast'-level territories'", and to their statistical offices as "oblast-
level statistical administrations'" (0SU's).

The local Inspectorates play a much smaller role in the statistical



TABLE A2.2

11

VERTICAL SUBDIVISIONS OF THE CENTRAL STATISTICAL ADMINISTRATION

(TsSU)

TsSU RSFSR

oblast', krai
and ASSR
statistical
administrations*

raion and town
Inspectorates

TsSU USSR

W

TsSU Ukraine

oblast!

statistical
administrations*

raion and town

Inspectorates

* oblast'-level statistical administrations (0SU's)

TsSU Latvia*

raion and town

Inspectorates
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system than do higher offices. Thus, all industrial and construction
enterprises, except those of local subordination, submit their statistical
reports directly to the OSU's. The Inspectorates collect agricultural data
and various kinds of local information. Aggregated data are passed on to
higher levels of the hierarchy and finally to TsSU USSR.

Statistical offices below All-Union level are subject to dual
subordination - to governmental authorities at their own territorial level
(the Councils of Ministers of Union Republics, the executive committees
of oblast' and raion soviets etc.), and to statistical offices at higher
levels. It seems that the instructions of TsSU have priority in the event
of conflict.

A system of computerised processing of statistical data, known as the

Automated System of State Statistics (Avtomatizirovannaya sistema

gosudarstvennoi statistiki; ASGS), is mow in operation. Every statistical
office down to oblast'level accordingly has its own computer centre .

The local Inspectorates still use less advanced types of calculating
machinery.

The horizontal subdivision of TsSU

The main horizontal subdivisions of TsSU USSR are shown in Table
A2 .3. The Republican TsSU's have horizontal subdivisions corresponding
to almost all of the horizontal subdivisions of TsSU USSR, and the 0SU's
also have horizontal subdivisions corresponding to most of the horizontal
subdivisions of TsSU USSRB. A subdivision of an OSU or of a Republican
TsSU is subordinate to the corresponding subdivision of the office at the
next level above as well as to the director of its own office. It is not
clear whetner local Inspectorates have any formal subdivisions.

It will be seen from Table A2.3 that horizontal subdivisions are of

four types:



TABLE A2.3
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HORIZONTAL SUBDIVISIONS OF THE CENTRAL STATISTICAL ADMINISTRATION

(TsSU USSR)

Administration
Administration
Administration

Administration

for the Balance of the National Economy
of Statistics of Industry
of Statistics of Agriculture

of Statistics of Capital Construction

Notes:

Administration

Administration

of Statistics of Material-Technical Supply

for Conduct of the All-Union Population Census

Administration of Statistics of Foreign Countries

Department
Department
Department
Department

Department

Department
Department
Department
Department
Department

Department

of
of
of
of
of

of
of
of
of
of
of

Statistics
Statistics
Statistics
Statistics

Statistics

Statistics
Statistics
Statistics

Statistics

of
of
of
of
of

of
of
of
of

Transport and Communications
Trade

Labour and Wages
(1

Culture
Population, Health-Care and Social
Security

Finance and Prices

2)

Technical Innovation(

the Environment(Z)

Residential and Everyday Services

Budget Statistics

Summary (svodnaza)

Statistics and of Statistical
Methodology

Department for Supervision of the Work of Local Statistical Bodies

Main Administration of Computational Work

(1)
(2)
(3)

(3)

including statistics of science and education
recently formed departments

responsible for administering the TsSU network of

computer centres and mechanised data-processing

centres;

formerly Glavmekhschet
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(a) branch or sectoral departments and administrations
responsible for statistics pertaining to a particular branch of the
economy (industry, agriculture, construction, trade etc.);

(b) inter-branch or general departments and administrations
responsible for statistical work relating to the economy as a whole
(balance of the national economy, labour and wages, technical innovation
etc.);

(¢) departments and administrations dealing with other than purely
economic statistics (statistics of culture, population, the environment,
budget statistics etc.);

(d) service departments and administrations, such as the Department
for Supervision of the Work of Local Statistical Bodies and the Main
Administration of Computational Work, which administers the TsSU network
of data-processing centres.

To each subdivision of type (a), (b) or (c) there corresponds a

"functional subsystem" (funktsionalnaya podsistema; FP) of ASGS, the

computer system: for example, the FP "Budget statistics'".

The staffing of TsSU

At the beginning of 1977, 20,600 people were employed in the statistical

offices of TSSU6 (Sovershenstvovanie ... 1979 p.17). Of these 35 per cent

had some form of higher education and 27 per cent had secondary specialised
education (that is, had graduated from tekhnikumy),while 38 per cent lacked
post-school education.

An employee of TsSU who has graduated from a tekhnikum, whether from
one of the statistical tekhnikumy run by TsSU or from one of the economic
tekhnikumy of the Ministry of Higher and Special Secondary Education offering
statistics as a specialism, is considered qualified as a "statistician"
(statistik). An employee who has graduated from a higher educational

institution - a university, an economics institute or the Moscow
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Economic-Statistical Institute - is considered qualified as an '"economist"
(ekonomist) .

The terms "statistician" and "economist" are here used to distinguish
not fields of specialisation but qualification levels and the corresponding
official positions. "Statisticians'" are statistical clerks who carry out
routine tasks of data recording and processing, while "economists'" are

responsible for data analysis.

3 Organisation and staffing of the Department of Budget Statistics

The director of OBS TsSU USSR is D.Dunmov, who formerly worked in
the Department of Agricultural Statistics of TsSU USSR. The previous
director was I.Ya.Matyukha.

The collection of family budgets for the budget survey is, in almost
all cases7, carried out by the OBS's of the 0SU's. Computerised data-
processing is initially carried out at the computer centres of the OSU's,
and aggregated results are submitted to higher-level statistical offices
for further processing.

The FBS consists of two separately conducted sub-surveys: the survey
of budgets of families of workers and employees, and the survey of budgets
of families of collective farmers. Some OSU's collect budgets from both
social groups, others collect budgets from only one of the groups, while
yet others take no part in the survey at all. The 0BS's of those statistical
offices concerned with both sub-surveys are divided into two sectors, one
for each sub-survey. Thus, in effect, we have not one but two hierarchies
of budget survey departments.

The staff of an OBS of an OSU consists of a director, one or severzl

"economists' specialising in budget survey work (ekonomisty po byud-iieiam)

and a number of "statisticians'" specialising in budget survey work

(statistiki po byudzhetam). As the main task of "budget statisticians"
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is conducting interviews, we shall refer to them as "interviewers'". Each
"economist' supervises three or four interviewers (Sidlyarenko 196L4).

It is of interest to consider the proportion of TsSU statistical
staff employed on the FBS. In 1964-5 there were 2,200 interviewers
(Krasnoshchekov 1964, Yezhov 1965 p.317). Assuming a ratio of one
supervisory "economist'" to 3.5 interviewers, this implies about 630
supervisory "economists'". Yezhov (1965) reports that about 800 TsSU
"economists'" in all work on the processing and analysis of FBS data.
Therefore about 170 of them work above supervisory level, in Republican
TsSU's and TsSU USSR.

It follows that at least 3,000 staff were employed on the FBS in
196L. Between 1964 and 1977 the FBS sample increased by about 1.22 times,
from 51,000 to 62,000. If we assume that staff increases proportionally
with sample size, then our estimate for the number of staff in 1977 is
2,660, or about 18 per cent of all TsSU statistical staff. Bearing in
mind that the staff of local Inspectorates take part in checking the work
of FBS interviewers (Chapter C1), we conclude that the proportion of the
total working time of TsSU staff devoted to the FBS cannot fall far short

of 20 per cent8.
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Notes to Chapter A2

We follow the common practice of deriving abbreviations from the
Russian names of organisations etc.

Apart from the "State statistics" collected and analysed by TsSU,
there are "departmental statistics" collected by Ministries and
other organisations about their own activity. A considerable amount
of statistical research is also conducted by non-TsSU scientific
research institutes.

The information presented in this chapter has been assembled from a
large number of disparate Soviet sources. For fairly useful accounts
of the organisation of TsSU see Yezhov (1967, 1968) and
Avtomatizirovannaya... (1979, pp.14-17, 118-20, 1L0-49).

TsSU USSR is in fact served by two computer centres: the Main Computer
Centre (Glavnyi vychislitelnyi tsentr; GVIs TsSU USSR) and the

Central Computer Centre (Tsentralnyi vychislitelnyi tsentr; TsVTs

TsSU USSR) .

Local statistical offices obviously have no Departments for Supervision
of the Work of Local Statistical Bodies.

A much larger number of people - 175,500 in 1977 - work within the
TsSU network of computer centres. This is to a large extent explained
by the fact that TsSU computer centres carry out data processing on
contract for thousands of other organisations and enterprises as well
as for TsSU statistical offices.

Raion Inspectorates carry out interviewing in some very sparsely
populated areas (Chapter B3).

As the FBS is not conducted at all in many oblasti, it accounts for an
even higher proportion of staff in those OSU's which do conduct it on
any scale. Doroshenko, Head of the OSU of Mogilev oblast' in Belorussia,
informs us that 19 out of his staff of 56 are employed on the survey

of collective farmers' budgets. Workers' and employees' budgets are
not apparently surveyed in Mogilev oblast' (Vsesoyuznoe ... 1959
pp.71-2). In some offices FBS staff must constitute not much less than
one-half of the total.
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CHAPTER A3

THE HISTORICAL DEVELOPMENT OF MATHEMATICAL STATISTICS AND OF
SAMPLING THEORY IN THE WEST, IN TSARIST RUSSIA AND IN THE USSR

1 Introduction

The term "statistics" is used in two distinct senses. It can refer
to quantitative information about socio-economic phenomena, or to the
study of the general problems of collecting, presenting, analysing,
interpreting and using such information1. Alternatively, it can refer to
the discipline of mathematical statistics, which deals with a particular
set of mathematical methods, based on probability theory, for collecting
and analysing data of many kinds. Mathematical statistics can be applied
both to the collection and analysis of socio-economic statistics and to
the collection and analysis of other kinds of data - for example, to the
design and analysis of scientific experiments. Conversely, socio-economic
statistics can be collected and analysed either with or without the help
of mathematical statistics.

This situation also applies to the practice and theory of sampling.
Modern probabilistic sampling theory constitutes a branch of mathematical
statistics. As such, it can be applied not only to the collection and
analysis of socio-economic statistics but also in other fields, such as
production quality control. Likewise, socio-economic statistics can be
collected with or without the application of modern sampling theory.
This theory is not applied both when data are collected by complete
enumeration of the population and when non-prot:ubilistic sampling methods
of pre-modern origin are used.

The central focus of this thesis is on the zyplication of mathematical
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statistics, and of modern sampling theory in particular, to the exercise

in socio-economic statistics represented by the Soviet Family Budget
Survey. We do not therefore cover the full range of issues either of
socio-economic or of mathematical statistics, but consider the intersection
between the two.

Contemporary Soviet statistical practice can be properly understood
only in a historical perspective. This is much more true of Soviet than
of Western statistical practice, because the full application of mathematical
statistics to socio-economic statistics continues to be obstructed by
factors which have their origin in the Stalinist period. In particular,
pre-modern forms of sampling remain in much wider use in the USSR than they
do in the West.

This chapter outlines the pattern of historical development of socio-
economic statistics, of mathematical statistics, and especially of the
interaction of the two. ©Sections 2 and 3 are devoted to the development of
mathematical statistics in general and of its application in socio-economic
statistics, while Sections L and 5 cover the same ground with respect to
sampling in particular. The pattern of development in the West - Western
Burope and North America - is dealt with in Sections 2 and 4, the more or
less independent pattern of development in Tsarist Russia and then in the
USSR in Sections 3 and 5. The main points are summarised in the concluding

Section 6.

2 The historical development of mathematical statistics in the West

Socio-economic statistics, in the form of State statistics, can be
traced back to the censuses of the ancient riverine ci-ilisztions.
Mathematical statistics, by contrast, has emerged rel=ti--cly recently.
Its precursor was the school of "Political Arithretic" Zounded in

seventeenth-century England by Graunt and Petty, who used elementary
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probabilistics to study such public issues as the causes of disease
(Pearson 1978). Further advances in the analysis of statistical variation
were made by such nineteenth-century mathematicians as Poisson, Gauss
and Quetelet. Mathematical statistics finally emerged in its contemporary
form during the period 1890-1940. The most crucial contributions to this
process were Galton's early theory of correlation and regression, the
"classical theory of statistical inference of Neyman and Pearson, and
the work of Fisher on the analysis of variance.

The socio-economic orientation of Political Arithmetic notwithstanding,
the development of mathematical statistics in the nineteenth and early
twentieth centuries was primarily motivated by the needs of the physical
and especially the biological sciences. The Gaussian study of statistical
variation was concerned mainly with the problem of experimental error in
applied science. Galton was interested above all in heredity; Gossett
("Student'") was led to the t-test of statistical significance by the needs
of beer production in the Guinness brewery at Dublin; Fisher was occupied
in the design of field experiments between the wars at Rothampstead
Agricultural Station. The new discipline was for some time known by the
name of '"biometrics".

The application of mathematical statistics to socio-economic
statistics was delayed by the isolation of State statistics from the new
theoretical developments. The officials responsible for State statistics
lacked the mathematical training necessary to appreciate the potential value
for their work of probabilistic methods, while most of the mathematicians
who pioneered these methods appear to have talien no interest in State
statistics. Interaction between socio-econoric and mathematical statistics
was at first promoted only by a few reformers wic understood both subjects,
such as Professor Bowley, the occupant of the first Chair devoted to

statistics in the social sciences (at the LS:. . In Britain the gap was
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substantially overcome when a more professional Government Statistical
Service was built up after World War Two, although the institutional
relationship between State statistics and mathematical statistics remains

a source of some difficulty even today.

3 The historical development of mathematical statistics in Tsarist Russia
and the USSR

There developed in Russia in the late nineteenth century an autonomous
tradition of socio-economic statistics, mainly based in the statistical

3

services of the local-government zemstva”, which was more sensitive to the
potential applications of mathematical statistics than the Western State
statistics of the time. Such classical Russian statisticians as Chuprov
were simultaneously socio-economic and mathematical statisticians.

Soviet statistics of the 1920s in many ways represented a continuation
of the zemstvo tradition. The statisticians of TsSU enjoyed both generous
State support and a considerable degree of professional autonomy
(Wheatcroft 1980). They took a great interest in the work of Western
mathematical statisticians, whose methods they developed further and applied
to economic analysis. At the same time they criticised Western mathematical
statistics for its "empty empiricism" and lack of interest in substantive
issues (Yastremskii 1927).

At the end of the 1920s a group of mathematical statisticians
associated with the New Economic Policy came under Stalinist attack. Some
Stalinist statisticians used this campaign to attempt to discredit
mathematical statistics as such, on the grounds that probabilistic methods,
while eminently suited to amalysis of the anarchy of the capitalist market,
were alien to a planned socialist economy. Otlers nrcued that, while the
"wreckers" had misused mathematical statistics for =nti-State purposes,

planning could not eliminate all probabilistic phenomena (for example,
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the weather) and therefore the correct application of mathematical
statistics remained necessary (Smit 1930). Conflict between these two
points of view continued throughout the Stalinist period, and the defenders
of mathematical statistics were vindicated in the years following Stalin's
death.

The dogmatic opponents of mathematical statistics at no time achieved
total dominance. Thus, even in the years after World War Two, when they
took advantage of the "anti-cosmopolitan' campaign to denounce "enemies of
the people ... who propagate bourgeois theories under the slogan of defence

of mathematics" (Methodology... 1952), they did not succeed in suppressing

statistical methods of quality control in the aviation industry, the
practical need for which was realised by the leadership. However, the
prolonged influence of the dogmatists has had a powerful impact on Soviet
statistics.

First, the interaction of mathematical with socio-economic statistics
was terminated. "The possibility of applying the methods of mathematical
statistics to the statistical study of social phenomena", and often even
"the expediency of mathematical methods of any complexity in statistics",
were denied (Nemchinov 1955). Many mathematical statisticians left socio-
economic statistics to work in other fieldsu. A "general theory of
statistics" emerged which expounded a methodology uninformed by mathematical
statistics5.

A great deal of work on the socio-economic application of mathematical
statistics has been carried out since the 1950s. Nevertheless, most of
this work has been done in institutes outsi:le TsSU, and has not greatly

affected the methods in use within TsSU itself. It is published in such

journals as Uchenye zapiski po statistike (”Sciolarly Notes on Statistics'")

and Ekonomika i matematicheskie metody ("Econ.vics and Mathematical Methods')

rather than in the TsSU journal Vestnik s:tztictiki ("Statistical Courier!).
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TsSU has not been among the organisations participating in the series of
conferences on the application of mathematical statistics in economics
held from 1972 onwards6.

Moreover, the teaching of mathematical statistics and the teaching
of socio-economic statistics remain to a considerable extent isolated from
one another in educational institutions. Mathematical statistics rarely
occupies a prominent position in the curricula of the institutions which
train staff for TsSU (the statistical tekhnikumy, the Moscow Economic-
Statistical Institute etc.), while the mathematics faculties of higher
educational institutions teach a very abstract and non-applied kind of
mathematical statistics.

Second, the dogmatic positions of the Stalin period have not yet been
completely overcome. One still occasionally comes across expositions of
the view that probabilistic schemas are inapplicable to socio-economic
phenomena (Maslov 1971 pp=35—6)7, or of the view that probabilistic methods
contradict the nature of a planned economy (Lipkin 1977). It may well be
that positions of this kind will disappear from circulation when the older
generation, educated in the Stalin period, leave the scene. However, less
explicit attitudes at least partly originating in the earlier dogma may be
more persistent.

Soviet approaches to forecasting provide an example of such attitudes
(Shenfield 1983%a). A.Ya.Boyarskii, the Head of NII TsSU, observes that
State statisticians are accustomed to dealing with figures that are
(supposedly) uniquely accurate and must therefore overcome a "psychological
barrier" before accepting the non-unique resultsz of probabilistic

forecasting (Metodologicheskie... 1977 pp."-9).

A discussion of significance testing by Boj:rzkii (1980) shows that

ol
T

he himself remains influenced by another tenet of the Stalinist doctrine

of statistics - the idea that the function of statiztics is to illustrate
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theories already known to be true rather than to assess tentative hypotheses.
He argues that, even if a test of statistical significance rejects an
apparent correlation between the scale of production and productivity of

O.1 as a chance deviation from zero, it is natural for an economist with

a theoretical knowledge of economies of scale to consider this a high
correlation. From this point of view there is no way that any statistical

analysis could ever discredit prior assumptions.

8
L The historical development of sampling theory in the West

Most nineteenth-century socio-economic statisticians took the view
that only the data of complete censuses could be regarded as "statistics
properly speaking'. This was an understandable attitude at a time when the
only sampling methods practised were widely known to be unreliable.

The most important of these very early sampling methods was 'the
monographic method!, invented by the social reformer LePlay, who from 1829
onwards collected hundreds of detailed "monographs'" about the budget and
way of life of workers' families (Lazarsfeld 1961). In a monographic survey
of a population, an extremely detailed quantitative and qualitative
description of a fairly small number of units is obtained. The surveyed
units are supposed to be carefully selected by experts in such a way that
each "type'" of unit in the population is represented in the sample by one
unit, or a few units, "typical" of that type (thus the alternative term
"typological sampling"). As the critics of monography pointed out,there
was no way of verifying the judgement of the sampler regarding typicality.
Furthermore, most populations are not comprised of a few known homogeneous
"types'", and a monographic sample by 7 ery nature cannot reflect
heterogeneity within types.

In the 1890s Kiaer, the Director o ine new Bureau of Statistics in

Norway, developed and used a new forr of s:mpling which he called '"'the
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representative method". Kiaer's method was imitated by Wright, the Director
of the US National Bureau of Labour. The method was, in Kiaer's words:

a partial enquiry in which the observed units are

distributed so that their totality forms a miniature

of the whole country, a photograph which reproduces

the details of the original in its true relative

proportions.
To achieve this aim Kiaer used complex multi-stage sample designs incor-
porating intensive stratification and elements of systematic selection
(for example: select males aged 17, 22, 27 ... with names beginning with
A, B, C, L, M and N). Strata proportions were determined on the basis of
the results of previous censuses, which also served as a means of assessing
the representativeness of the sample. The main difference between such
"purposive' or "balanced" samples and modern multi-stage sample designs is
the absence of random selection within strata.

Probability theory was first systematically applied to sampling in

the West by Bowley, who introduced the basic theory of simple random

sampling in 19069. The great advantage of random sampling is that, by

controlling the probabilities of inclusion of population units in the sampleqo

it makes it possible to estimate by means of probability theory the precision
of sample estimates in the form of standard errors or confidence limits.
The first social survey using probability sampling was conducted by Bowley
in Reading in 1912 (Maunder 1977). The theory of probability sampling was
extended to stratified random sampling by Neyman and Pearson in 193L.

In the 1930s, large-scale practical experimentation with probability
sampling was undertaken by US agencies such as the Bureau of the Census
and by the newly formed Indian Statistical Institute. In some countries.
such as Sweden, survey sampling before the war continued to rely on '"the
representative method" (Medin 1983%). Prc.~bility sampling replaced earliex
forms of sampling in State statistic: after the war. In market research

and opinion polling, however, balancel .~ pling still remains in use as

9
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"quota sampling". Moreover, sampling theorists in the 1970s have taken
renewed interest in the possibility of putting balanced sampling on a
sound basis11.

The relatively late emergence of sampling theory is perhaps the most
striking manifestation of the former isolation of socio-economic from
mathematical statistics. Both the practical need for sound sampling and
the mathematical apparatus for its development already existed in the
nineteenth century, but the necessary interaction between the potential

suppliers and the potential consumers of sampling theory was lacking.

5 The historical development of sampling theory in Tsarist Russia and
the USSR

As in the West, State statistics in nineteenth-century Russia relied
mainly on complete censuses. However, various forms of non-probability
sampling came into use towards the end of the century.

Most of the studies of peasant household budgets which the statis-
ticians of several zemstva undertook from the 1870s onwards were monographic
surveys, based on the selection by one method or another of households
supposedly "typical"' of different regions (Wheatcroft 1980).

Apparently peculiar to Russia was the form of incomplete enumeration

known as ''the census method" (tsenzovoi metod)qz. The "census" (tsenz)

here was a register of all those population units considered important
enough to be included in the statistics; data were collected on all these
units and only on them. Thus, the Tsarist Ministry of Finance maintained
in the late nineteenth century a list of "census railway stations" for each
type of freight; these lists were used to compile statistics of railwzy
transport (Poplavskii 1927). ''“ensus industry" consisted of enterwvrises
with a minimum size of wori:force. depending on the level of meciznisation

(Wheatcroft 1981). The reticn:le of the census method was to use limited
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resources to cover the main bulk of the phenomenon of interest. However,
there was no way in which the results could be extrapolated to the
population as a whole, as the relatively few large units covered were very
far from representative of the many small units neglected.

It seems that, unknown to the West at the time, the theory of
probability sampling was developed independently in Russia several years
in advance of corresponding Western work. The application of probability
theory to sampling was first proposed in a paper which Chuprov presented to
a congress of scientific research workers as early as 1894. The theory of
optimal allocation in stratified random sampling, generally attributed to
Neyman's paper of 1934, was set out in a book on sampling theory by
Kovalskii, published in Saratov in 1924 (iarkovié 1956, 1962)13.

In the 1920s TsSU felt a great need to develop sampling methods,
with practical experimentation often proceeding in advance of theoryqq.

The State required statistical information to regulate the economy, but the
coverage of all economic units was not necessary to the economic means of
regulation used during the New Economic Policy. Nor was complete enumeration
practicable given the scattered nature of the NEP economy. Such conditions
were very favourable to the development of sampling.

However, although the theory of probability sampling was worked out by
some statisticians in the 1920s, probability sampling did not completely
replace earlier forms of sampling. The census method, in particular,
remained in quite wide use - for example, in the statistics of rail and
water freight transport (Poplavskii 1927) and in the study of labour
productivity in industry (Akinshina 1966).

The attack on the applicztion of mathematical statistics in socio-
economic statistics at the end of tie 1920s had an especially deletericus
effect on sampling practice zr’ theory, the development of which seems to

15

have been "frozen'" ~. The appiicztion of sampling theory was in general



28

neglected during the Stalin period (Nemchinov 1955). The census method

- now renamed 'the method of the basic mass" (metod osnovnogo massiva) -

continued to be used in such fields as rail transport statistics (Kochetov
1966) ,and was also applied in the new survey of collective farm markets,
which covered only the largest urban centres (Belyaevskii 1962). As we
shall see in Chapter AL, the method remains in use even today.

The administration of the command economy set up in the 1930s required
the collection of much statistical information on the basis of complete
enumeration of economic units. Statistics was in fact identified with
national-economic accounting, in which sampling naturally had no place.
But, as we shall argue in the next chapter when we consider the position
of sampling in the post-Stalin period, even within a command economy
sampling could very often substitute for complete statistical reporting,

and it was neglected at great cost.

6 Conclusion

The interaction of socio-economic and mathematical statistics has
proceeded along very different paths in the West on the one hand and in
Russia and the USSR on the other.

In the West the virtual isolation of the two fields from one another
which prevailed in the nineteenth century was broken down in the first
half of the twentieth. Probability sampling in particular has become a
central tool of State statistics, and has on the whole displaced earlier
non-probabilistic forms of sampling.

In Russia an independent statistical tradition developed in the few
decades before 1917 wrici. proved capable of integrating socio-cconomic
with mathematical statisticc and which reached its apogee in the Soviet

1920s. Up to that time Zu -itn and Soviet statistics were somewizt in

advance of the West in the field of sampling theory and practice.
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However, progress was frozen at the onset of the Stalin period, when the
application of mathematical statistics in socio-economic statistics came
under sharp attack. An isolation of mathematical from socio-economic
statistics was imposed, similar to that which was now disappearing in the
West. Sampling was neglected, and the early non-probabilistic forms of

sampling remained in wide use. Since Stalin this legacy has been overcome

only to a limited extent.



Notes to Chapter A3

Methods of collecting, presenting, analysing, interpreting and using
socio-economic statistics can be usefully classified into three
categories:

(a) the methods based on relatively simple mathematics which
mathematical statisticians call "descriptive statistics'";

(b) the methods of mathematical statistics, based on probability
theory; and

(¢) relatively complex mathematical methods not based on probability
theory (for example, analysis of indices or non-stochastic
programming) .

In 1906 Professor Bowley addressed the British Association for the
Advancement of Science as follows: "... Edgeworth's illustrations in
1885 of the importance of mathematical methods in testing the truth
of practical deductions have as yet borne singularly little fruit...
It is time that mathematical statistics was brought to bear on the
criticism and analysis of existing industrial statistics... Most of
our statistics remain untested and their significance not analysed..."
(Maunder 1977).

5 The zemstva enjoyed a degree of independerce from the central government
and were open to external intellectual and political influences.

For example, V.S.Nemchinov turned to the design and analysis of
agricultural experiments at Bezenchukskaya Experimental Station,
developing a computational system based on Chebychev's polynomials
(Nemchinov 1946).

2 Reformers in the post-Stalin period have pressed for the methods of the
"general theory" to be combined with methods from mathematical
statistics. For example, Yuzbashev (1967) criticises the method of
"analytical grouping' for ignoring the confounding effect of uncontrolled
variables in comparing groups of units, and suggests that it be
combined with the analysis of variance.

For an account of one such conference, the All-Union Scientific-Technicsal
Conference on the Application of Multivariate Statistical Analysis in
Economics and on Production Quality Control, held at Tartu (Estonia) in
1977, see Aivazyan et al (1978).

4 Professor F.r." . slov was a veteran Soviet statisticimn, prolific in a
number of Lirnches of State statistics. According to his obituary, he
was "one of the rreatest of contemporary stuticticimn-" (Ryabushkin
and Sirc. e 1970).

For discus~i:ms of the early history of sampling, see Stephan (1948),
You (1951) =nd O'Muircheartaigh and Wong (1981), of which the last is
the most rercortive.
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In fact, it was Bortkiewicz who was in 1901 the first in the West to
suggest applying probability theory to sampling problems. He

recommended the use of Poisson's formula to determine whether differences

between census control proportions and sample proportions could have
arisen by chance.

Simple random sampling provides for equal probabilities of inclusion,
which was at first regarded as an essential principle. Random sampling
in general provides for known, but not necessarily equal, probabilities
of inclusion.

It was Royall (1970) who resurrected balanced sampling in the context
of a non-Bayesian superpopulation approach. For a discussion of the
issue see O'Muircheartaigh and Wong (1981 pp.12-14), who are sceptical
as to whether the possible gains from balanced sampling in raising
representativeness are likely to outweigh the risks from giving up the
ability to estimate precision. Moreover, balanced sampling has been
justified only under certain conditions.

The census method is sometimes referred to as '"concentrated sampling'.

It is symptomatic of the subsequent fate of sampling in the USSR that
Soviet authors do not make reference to Kovalskii's work in.discussing
the origins of sampling. It was the Yugoslav statistician Zarkovic
who rediscovered Kovalskii's book in the Lenin Library in Moscow.

Conferences of statisticians instructed the Methodological Section of
TsSU to develop the theory_ of methods found necessary in practice,

such as cluster sampling (Zarkovic 1956). For an account of the sampling
methods used in Soviet sociology in the 1920s, see Sheregi (1978) .

For a possible example of the '"freezing' of sampling methodology,
see Chapter AL Section L(e).
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CHAPTER AL

THE POSITION AND PRACTICE OF SAMPLING IN CONTEMPORARY SOVIET
STATISTICS

1 Introduction

In this chapter we do not intend to provide a full or balanced survey
of the position and practice of sampling in contemporary Soviet statistics,
but only to make some general observations and to bring together those
points which will facilitate understanding of the way the FBS is conducted.

We start in Section 2 by reviewing Soviet terminology concerning
"forms of statistical observation" and explaining its significance. In
Section 3 we describe the subsidiary position of sampling within Soviet
statistics, and draw attention to some common Soviet attitudes towards
sampling which contribute to its continuing relative neglect. Section 4
deals with the survival of non-probabilistic forms of sampling in Soviet
practice: monographic observation, the method of the basic mass, directed
sampling and the questionnaire method.

In Section 5 we discuss four deficiencies’I characteristic of much
Soviet probability sampling, and from which the sample design of the FBS
also suffers:

(a) The "intuitive" determination of sample size without sample-
theoretic calculation and with a tendency to prefer unnecessarily large
samples (for corresponding discussion of the size of the FBS sample,
see Chiznter B2);

(k) The neglect of the economics of sampling, vhich is associzted

both witl: t::e tendency towards excessive sample cize and with a tendency
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to use inefficient sample designs;

(c) The practice of starting in the middle of the first interval
in systematic sampling, instead of selecting the starting-point at random,
which gives rise to a "tail-cutting bias'" (analysed with respect to the
FBS in Chapter B1); and

(d) The practice of carrying out representativeness checks by
comparing population with sample means alone (considered in the case of the
FBS in Chapter B6).

We sum up the key points in Section 6.

2 Y"Forms of statistical observation" in Soviet practice2

The terminology used in the USSR to classify "forms of statistical
observation" is in itself very revealing of the nature of Soviet statistical
practice. The key terms with which we are concerned and the relationships
among them are shown in Table AL.1.

The three columns represent the three main categories of forms of
statistical observation: the comprehensive and periodic statistical
reporting of all economic enterprises and other establishments and organ-
isations (such as hospitals and passport offices) to TsSU (otchetnost');

)3,

; and surveys based on incomplete enumeration of the

censuses (peripisi
population. Censuses and surveys may collect supplementary data from
enterprises and establishments which also submit otchetnost' (for example,
the census of uninstalled industrial equipment), or they may collect data
from individuals or families (as in the population census or the FBS).
Forms of statistical observation zre =1lso subject to two overlapping
dichotomies. One of these is basic:lly orgenisztional in nature: the
division between reporting, the administrztive apparatus of viich is in

corntinuous operation, and all other forms of observation, which have to be

"specizlly organised". The other dichotomy is a methodological one: both
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TABLE A4.1

FORMS OF STATISTICAL OBSERVATION IN SOVIET PRACTICE

Statistical Complete Sample
reporting censuses surveys
(Statisticheskaya (Sploshnye (Vyborochnye
otchetnost!') perepisi) obsledovaniya)
Monographic
surveys
(Monograficheskie
obsledovaniya)
Surveys of the
basic mass
(Obsledovaniya

0Snovnogo massiva)

sesee and other forms

of incomplete surveys *

(nesploshnye
obsledovaniya)

&—Reporting > < Specially organised observation-—_;>

(Spetsialno organizovannoe
nablyudenie)

Complete enumeration > & Incomple?e S
or Complete observation enumeration
or Incomplete
(Sploshnoe nablyudenie) cbservation

(Nesploshnoe
nablyudenie)

¥ For example, surveys by "tke questionnaire method"
(anketnyi metod)
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reporting and censuses are based on complete enumeration of the population,
while surveys are based on incomplete enumeration.

The order in which forms of observation are always listed reflects
their respective positions within the statistical system. The central
bulk of statistical work is concerned with reporting. Censuses are regarded
as a supplement to reporting, and incomplete enumeration is regarded as a
supplement to complete enumeration.

The subdivisions within the category "incomplete surveys' arise from
the persistence of various forms of non-probability sampling (monographic
survey, method of the basic mass etc.) in Soviet practice alongside
probability sampling. Thus the distinction is often made between sample

surveys proper (vyborochnye), in the sense of sample surveys designed in

accordance with the modern theory of probability sampling, and incomplete
surveys in general (nesploshnze), which include surveys based on either

probability or non-probability samplingh.

2 The position of sampling within Soviet statistics
The status of sampling in the post-Stalin period is described by
V.Ye .Ovsiyenko (1966) as follows:

Sampling no longer has opponents ... so long as we
restrict the discussion to theory. Doubts often

arise when we come to practice. (There is) uncertainty
regarding, and distrust of, the results of sample
observation. This is why sample surveys have not

achieved as wide an application in our State statistics

as they can and must achieve. It is apparently also

for this reason that TsSU has not published the results

of a number of large-scale sample surveys it has conducted
in the fields of population, industry etc.

The assumption is commonly made that. vherever complete enumeration is
Teasible, it should be carried out, because it is "always richer and more
srecise' (Volkov 1971). Sampling is ucually justified as a necessary

c:medient for cases in which the ideal of complete enumeration is in
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practice unattainable (for example, Aganbegyan et al 1961 pp.137, 154).
Soviet authors less often realise that sampling may be preferable even
where complete enumeration is feasible: sampling is more cost-effective
and may even be more precise if it improves data quality beyond the margin
necessary to compensate for sampling error5.

Sampling inevitably plays a lesser part in a statistical system which
is responsible for monitoring the performance of all individual productive
units as well as for providing and analysing information about statistical
aggregates than it can play in a more autonomous statistical system
fulfilling only statistical functions proper6. However, a recurrent theme
in Soviet discussions is that there is enormous scope for replacing complete
reporting by sample surveys even in the absence of reform of the existing
economic system. Many proposals have been made for replacing complete
enumeration by sampling in particular areas. Some such proposals have
eventually been adopted - for example, the last two population censuses
have used sampling for parts of their programmes - but many others have been
ignored. The subordinate role of sampling is the result not only of the
techniczl requirements of a command economy but also of ignorance and
distrust of sampling7.

The predominant position occupied by complete reporting in the Soviet
statistical system has various effects on the nature of sampling work that
is carried on. Some sampling practices are directly derivative of complete
reporting, such as sample processing of the data of complete reporting
(when it is impracticable to process all the data) or sample checking of
their reliability7. The organisation of complete reporting on the
economic branch principle is carried over into many of the sample surveys
conducted by TsSU, includin; the rzS (Chapter B10). The consequent
discrepancy between the sampling unit (the individuzl worker) and the unit

of observation (the family) is the source of severe bias in the FBS
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sample (Chapter B1).

L' The survival of non-probabilistic forms of sampling in Soviet
practice

Non-probabilistic sampling continues to play a substantial role in
Soviet statistics. The extent to which such forms of sampling have
survived from earlier times in Western and in Soviet practice is compared
in Table AL.2.

TsSU conducts what it calls "monographic surveys'" quite frequently.
One example is the survey in 1968 of the use made of qualified staff in

200 industrial enterprises (O vaghneishikh... 1968). The term appears to

be used loosely to refer to any survey in which '"expert selection'" partially
or fully replaces random sampling. Accounts of the sampling methods used
may show the influence of ideas related to probability sampling and the
method of the basic mass together with that of the ideas of traditional
typological monography. The susceptibility of monographic surveys to bias
is sometimes defended on the grounds that they do not aim at representative-
ness (Yezhov 1967 pp.171-2). However, conclusions are drawn from the
results of such surveys which are valid only if the samples are represent-
ative.

The method of the basic mass is still used in a number of areas. For
example, it is found occasionally in sociological research (Sheregi 1977).
Its most significant application is in the survey of collective farm
markets, the basic methodology of which has not changed since the 19%0s.
Although there were in 1957 collective farm markets in 4,599 localities
(2,812 towns and settlements of urban type and 1,787 rural raion centres),
the survey covered only 26L loczlities, all of ther large and medium-sized
towns, accounting for 58 per cent of the urban population. The markets
covered by the survey are therefore in no way representative of the

population of markets as a whole8.
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TABLE A%4.2 - OCCURRENCE OVER TIME OF DIFFERENT FORMS OF SAMPLING IN THE WEST AND IN RUSSIA/USSR

Form of sampling

Occurrence in the West

Occurrence in Russia / the USSR

Monographic or
typological sampling

Concentrated sampling

Purposive or
balanced sampling

Probability sampling

Developed by LePlay from
1829 onwards. Superseded
early in 20th century.

Developed by Kiaer in 1890s

as "the representative method".
Superseded in State statistics
by about 1940. Still occurs as
"quota sampling" in market
research.

Developed by Bortkiewiez and
Bowley in 1900s. Basic
development complete by 1934.
Dominant form of sampling from
19408 onwards.

Used by zemstvo statisticians from
the 18708 onwards. Became less
common but still occurs.

Used by Govermment Departments from
late 19th century and by TsaSU in
1920s as "the census method"
(tsenzovoi metod). Still occurs as
"method of the basic mass"

(metod osnovnogo massiva).

Used by TsSU in 1920s. Still occurs
in sociological research as
"directed sampling"

(napravlyénnyi otbor).

Developed by Chuprov in 1890s.

Basic development completed in 1920s.
Integration into practice "frozen"
from 1929 onwards. Still co-exists
with other forms of sampling.
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A form of non-probability sampling in use by Soviet sociologists is

"the questionnaire method" (anketnyi metod). Unlike monography or the

method of the basic mass, the questionnaire method does not seem to have
its origins in nineteenth-century practice. It is simply a matter of
"people with insufficient awareness of and little competence in sampling
theory" using "the most accessible methods of information collection
(Shlyapentokh 1976). Questionnaires are distributed on a very large scale
among potential respondents with the expectation of a low response rate.
The questionnaire may be published in a magazine, given out in trains or
left in a pile in a shop. Those who in effect volunteer to take part in
the survey are rarely representative of the target populationg.

Although many Soviet statisticians are very critical of non-probability
sampling, there are also those who dispute "the view of foreign and some
Soviet authors" that only random or systematic sampling is scientific
(Maslov 1971 pp.35-6). A social statistician writes:

In recent years the point of view has become widespread
in our sociology that it is possible "to refrain from
random modes of selection in forming a sample, giving
preference to methods of typological and directed
selection and to quota sampling'". This statement is

justified within certain limits.

(Zhabskii 1983, quoting Standartizatsiya...
1981 p.158)

The advantages of balanced sampling have in recent years, as we have seen
in Chapter A3, been reconsidered also by Western sampling theorists.
However, while the Western discussions have been conducted on the basis of
modern theory, the Soviet debate reflects the continuing influence of

outdated philosophical conceptions.

5 Some common deficiencies of Soviet probability sampling

(a) The "intuitive" determination of excessively large sample
sizes

A number of critics of Soviet sampling practice observe that
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unnecessarily large samples are commonly used (Nikolayeva 1974, Ignatovich
1975, Shlyapentokh 1976). They attribute this tendency to the fact that
sample sizes are most often determined "intuitively" without sampling-
theoretic calculation (Safronova 1968). The people who decide the sample
size do not realise that quite small samples can provide results of precision
adequate for practical purposesqo. Moreover, being unfamiliar with sampling
theory, they make the error of judging the effectiveness of a sample on the
basis of the sampling fraction, when in fact sampling error depends primarily
on the absolute sample size (provided that the sampling fraction is small
compared to one, which it usually is)11. Safromova (1968) reports that the
sampling fractions usually preferred are in the region of 10-20 per cent,
while Shlyapentokh (1976) notes that "some sociologists wrongly consider
that a sampling fraction of 10 per cent or more automatically guarantees
representativeness'". Given any but a very small population, sampling
fractions of this order of magnitude generate extremely large samplesqz.
Even a sample which is extremely large in absolute terms may be

regarded with suspicion if the sampling fraction is small. For example,
at the conference of statisticians in 1968 the prominent demographer
Professor B.Ts.Urlanis criticised the plans for a survey of the incomes,
family composition and living conditions of 250,000 families:

I consider this unconvincing. We have 70 million

families, and 250,000 is only one-third of one per cent.

This sampling fraction is too small... (Vsesoyuznoe...

1969 p.22k)

P.G.Pod'yachikh, Head of the Population Census Administration of TsSU,
said in reply:

Some scholars consider that the survey data will be
unrepresentative because the sample is suprposedly small

- about 0.5 per cent of all families. However, one
Eannoz)call a sample of almost a million people "small"... 3
p .27

The assumption that the sampling fraction is tie bect indicator of
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the effectiveness of a sample may be based on a feeling that a sample can
be trusted only to the extent that it comes close to complete enumeration.
The following conversation between this writer (SDS) and N.Rimashevskaya
and A.Shevyakov of the Central Economic-Mathematical Institute demonstrates
both the attitude taken by a Soviet economist of the older generation
towards sample size and sampling fraction and her ideologically conditioned
rejection of the applicability of mathematical statistics to the study of
socio-economic phenomena:
SDS shows Rimashevskaya and Shevyakov a graph of how the sample size
of the Soviet FBS has changed over time.
Rimashevskaya: But that is meaningless. The population of the USSR
has grown enormously over that period.
SDS: I have another graph for the sampling fraction. But the
absolute sample size matters as well. The sampling
error depends on it.
SDS writes down some formulas for sampling error. Rimashevskaya
starts to speak, but Shevyakov attempts to forestall her.
Shevyakov: Of course, yes, the sampling error...
Rimashevskaya: Well, maybe this is Just my personal opinion, but all
the same I think these formulas apply to quality control
in industry but they do not apply to social processes.
Social processes are too complex and heterogeneous to be
handled by such formulas.
(Shenfield 1982b)
A further factor which doubtless contributes to the tendency towards
unnecessarily large samples is tihie generous funding of statistical work in
the USSR. The absence of tight finomncial constraints on statisticians may

explain why the economics of sampling is largely neglectedqq.
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(b) 1Inefficient sample design

The neglect of the economics of sampling has the consequence that
samples tend to be not only unnecessarily large but also inefficiently
designed, in terms of the precision achieved per unit cost (Andreichenko
1975, Shlyapentokh 1976). Provided that sampling-theoretic calculations
are made at all, inefficiency of design leads to larger sample size, as a
larger sample is needed to achieve a given precision with an inefficient
design than with an efficient one.

An example is provided by the design of a sample survey of wages in
an unidentified branch of industry conducted in 1971 by the Department of
Statistics of Labour and Wages of TsSU USSR. L.A.Nikolayeva (1974), a
staff member of NII TsSU, compared several possible stratified cluster
designs for the survey, and recommended as the most efficient a three-stage
design involving the selection of enterprises, workshops and workers.
However, the TsSU Department decided to use a simpler two-stage design which
left out the workshop level. Nikolayeva shows that the design recommended
by her would, by comparison with the design actually adopted, have reduced
sample size by almost three-quarters and cost by almost one-half for the
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same precision .

(¢c) Incorrect conduct of systematic sampling

It is often convenient to replace random sampling proper by systematic
sampling from a list of population units. 1f the units on the list are
numbered consecutively from 1 to N and a sample of size n is to be selected,
tihe list is divided into n intervals of length (N/n) and one unit is
selected from each interval16. Tre unitrs selected are those numbered k,
(b+i), (k+2i)+.. , where i is the intervzl length and k is the "starting-
roint" (kK 1i).

If the population units are listed in a way which is random with
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respect to all variables of interest, as (usually) in the alphabetical
listing of names, then systematic sampling is equivalent to random sampling.
It may, however, be decided to list the population units in ascending or
descending order of some "ordering variable" of importance to the subject
under study. The sample is then guaranteed to have approximately the same
distribution on the ordering variable as the population, provided certain

conditions are met. Such "ordered systematic sampling" (ranzhirovannyi

mekhanicheskii otbor) is frequently used in the USSR. As we shall see in

Chapter B1, it plays a central role in the design of the FBS sample.

Ordered systematic sampling can be regarded as a satisfactory substitute
for random sampling proper, but only under definite conditions. One of
these is that the starting-point must be selected from within the first
interval at random, so that all units have a chance of inclusion in the
sample. The use of a fixed starting-point can lead to significant bias.
Without a random start, in fact, systematic sampling is no longer a form
of probability sampling.

In Soviet practice systematic sampling as a rule proceeds from a fixed
starting-point, usually from the middle of the first interva117. Although
a mid-interval start leads to less bias than any other fixed start, it can
lead to various significant biases, of which the most serious is the
exclusion from all possible samples of the extreme ends of the population
distribution of the ordering variable, which we shall call "the tail-cutting
bias".

Let us take as an example the sample checks of the accounting of milk
production on collective farms conducted by TsSU (Merlinov 1966). Within
each oblast' (or Eggi), four r-lony are selected in such a way as to cover
the basic zones characterised by different dairy conditions, and two

collective farms are selected in each of the selected raiony. Collective

farms are selected systematically from lists of the collective farms in



Ll
each raion, ordered by number of cows on the collective farm. As a mid-
interval start is used, it is always those collective farms placed one-
third and two-thirds of the way down each list which are selected. Thereby
collective farms with very many or very few cows, relatively for their raion,
are excluded from the sample check.

Mid-interval starts are also used in the FBS sample design. Their
effects are examined in Chapter B1.

Mid-interval starts are not only generally used in practice but are
also recommended in almost all texts offering guidance on sampling, including
those written by statisticians who seem on the whole to understand sampling
theory, such as V.Ye.Ovsiyenko (1966):

If units are ordered on a variable under study, then

selection should begin from the middle of the first

interval, in order to avoid bias... High precision of

sampling 1s guaranteed by the inclusion in the sample

of more or less typical, average representatives of

the parts into which the population is in essence

divided by systematic selection.
One sees in this passage the continuing influence of the monographic concept
of sample "typicality'" and of the associated neglect of the problem of
ensuring representativeness with respect to the population distribution as
a whole. We have found only one source which explains the need for a

random start in systematic sampling; the author is P.0.Kenkmann (1968), a

student in the History Faculty of Tartu University (Estonia)18.

(d) 1Inadequate checks of sample representativeness

In Soviet practice it is usual to check the representativeness of a
sample by comparing sample with population means on one or more vzriszbles
of importance. If the discrerzncy between the two means falls within =
given margin, generally e rressed in percentage terms, the sample i: regarded

as sufficiently repreccniative. Larger discrepancies are "corrected" by

replacing sample units witn extreme values on the check variable by other
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population units. The replacement units may be selected by a variety of
methods: selection may be random, or (in systematic sampling) units
adjacent to the excluded units on the list of population units may be
chosen (Ovsiyenko 1966).

For an account of representativeness checks of this kind in the field
of agricultural statistics, see Samoilov (1966). We shall consider the
practice as applied to the FBS in Chapter B6.

Critics of Soviet sampling practice agree that sample and population
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means should be compared “, but point to various shortcomings of the method
and argue that one should not rely solely on it; it is essential also
to determine sampling errors (Ovsiyenko 1966, Safronova 1968). The checks
used usually cover means only, and so do not reveal biases in sample
distributions which leave means unaffected. The percentage criteria on
which discrepancies are assessed have no justification in sampling theory,
and are apparently set "intuitively". Ovsiyenko (1966) also draws attention
to the problem that the population data used in the checks may be outdated.
Like the use of mid-interval starts in systematic sampling, reliance
on the comparison of population and sample means in representativeness
checks is suggestive of the continuing influence of the monographic concept
of typicality. The practice might also be attributed to the "freeze'" imposed
on the development of Soviet sampling at the end of the 1920s, to which

reference has been made in Chapter ABzO. It may be noted that, shortly

before the onset of the "freeze', the TsSU journal Vestnik statistiki

published a long report of the pioneering work on sampling conducted by

the Italian statisticiznc Gini and Galvani (Gini 1929). Gini and Galvani
had experimented with the selection of samples from the data of the Italian
population census of 1927 (Cini 1928). By trial and error they selected a
sample of 29 out of the 214 districts (circondari) of Italy such that the

average sample values of seven important variables (birth rate, death rate
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etc.) were all close to the corresponding population averages for the
country as a whole. However, large differences were found between this
sample and the population when the averages of other variables were compared,
as well as when statistics other than the average were compared on the
seven control variables. The theoretical explanation of these biases,
and of the dangers of relying on a few comparisons of sample and population
means, was provided in the further development of sampling theory by Neyman
(1934) . But by the mid-1930s Soviet statistics was no longer open to new
ideas about sampling.

Representativeness checks by comparison of sample and population
means are facilitated by the availability of a great deal of data about
population means from complete reporting. Reliance on such checks could
be considered another effect of the predominant position of complete
reporting in the Soviet statistical system (see Section 3). As complete
reporting is compiled by the accumulation of totals or averages at
successive hierarchical levels of the statistical system (a process known
as "decentralised summarisation'), it does not contain information on the
distribution of variables other than their means; such information has to
be collected separately by means of specially organised observation. Thus
it is practicable to compare population and sample means in many more
cases than those in which it is practicable to compare population and
sample values of other distributional statistics. The lack of available
data on population variability also makes it more difficult to calculate
sampling errors. There are then both conceptual and practical obstacles to

improving the practice of representativeness checks.

6 Conclusion
We have seen that sampling occupies a position within the Soviet

statistical system subsidiary to that of complete enumeration for both
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administrative and attitudinal reasons. It continues to be commonly
regarded with distrust as an inferior form of statistical observation.
Ignorance and suspicion of probabilistic sampling theory remain widespread,
with the result that earlier forms of non-probability sampling are still
in quite wide use, while the practice of probability sampling often suffers
from serious deficiencies, including unnecessarily large samples, inefficient
sample designs, errors in the conduct of systematic sampling, and inadequate

representativeness checks. These deficiencies also affect the sample design

of the FBS.
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Notes to Chapter Al

To counteract our inevitably one-sided focus on the deficiencies of
Soviet practice, we should point out that quite a few well-designed
sample surveys are carried out in the USSR - for example, the social
surveys conducted by the Institute of the Economics and Organisation

of Industrial Production (under the Siberian Division of the Academy

of Sciences) and by the Sampling Laboratory of NII TsSU USSR. It is
also of course true that sample surveys in the West are of very variable
quality.

In this Section we draw on the discussions of "forms of statistical

observation'" to be found in any Soviet textbook on socio-economic

?tatistics - for example, Obshchaya... (1980). See also Shenfield
1982a) .

It is convenient to be able to distinguish between "censuses'", as based

on complete enumeration, and '"surveys'", as based on incomplete enumeration.
Unfortunately, Soviet sources do not consistently make this distinction:
"censuses" may be incomplete (nesploshnye perepisi) and 'surveys' may be
complete (sploshnye obsledovaniya).

But often too the distinction is not made, all incomplete surveys being
called '"'sample surveys". The word "vyborochnyi'" is therefore ambiguous,
and its exact meaning must be induced from the context. One author may
choose to call a survey based on non-probability sampling, such as the
survey of collective farm markets, "vyborochnoe' in order to imply that
the survey is just as good as a sample survey proper. Another author
may call the same survey "nesploshnoe" as a way of drawing attention to
the fact that it is not a '"real" sample survey. There is also
controversy concerning which of the two words should be used to refer
to the FBS, the design of which is influenced by sampling theory but not
fully in accordance with it. This controversy is really about the
seriousness of the deficiencies of the FBS sample; to deny that the
FBS is "vyborochnoe" is to underline its lack of representativeness
(see Chapter B12).

"The ideal basis for revealing the regularities of effective demand
would be complete (sploshnxe) data on the incomes and structure of
expenditures of each family" (Frenkel and Lakhman 1966). Ovsiyenko
(1966) is one of those who demonstrate awareness of the full advantages
of sampling.

For a discussion of some of the implications for data reliability of
the difference between the two types of statistical system, see Shenfield

(1983c) .

This issue is discussed at greater length in Shenfield (1982a).
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For a full description of the methodology of the collective farm market
survey, see Pletneva (1966). An assessment of the representativeness
of the survey is provided by Belyaevskii (1962).

For an example of a survey by the questionnaire method, in which
questionnaires were given out to visitors at the registration windows
of a polyclinic, see Orlean et al (1982). For a discussion of the
biases entailed by the method, see V statisticheskoi... (1961).

See the report of the lecture by A.Ya.Pishchanok on market research at
the Leningrad House of ScCholars (Ignatovich 1975).

Sampling error can in general be expressed as the product of a term
independent of population size or of sampling fraction, which is the
sampling error for an infinite population, and the "finite population
correction",

The finite population correction is 1 - %
(n = sample size, N = population size), which approximates to
1 for n& N,

Sheregi (1977) analysed the content of all the 500 reports of
sociological surveys published in the USSR in 1970-73. Only 66 per cent
of the reports gave the sample size. Sampling fractions in this group
of surveys were distributed as follows:

Sampling fraction less than 10% 24% of the surveys
1" " 10 - 20% 37% " "
1" n 23 _ 30% 13% " "
" " 20 - 50% 18% 1" "

The remaining 8 per cent of the surveys had sampling fractions in excess
of 50 per cent. One survey, for example, had a sample of 319 taken out
of a population of 515.

Nevertheless, the survey in question was unrepresentative, not of course
because of its sample size but because it was, like the FBS, organised
on the branch principle (see Chapter B1).

Both Nikolayeva (1974) and Shlyapentokh (1976) mention that the economics
of sampling is neglected. The question of funding is not discussed in
the sources, but Konstantin Miroshnik, who took part in the organisation
of social surveys in the Ukraine, links the use of very large samples

to the looseness of financial constraints (oral communication).

The cost szving is not as great as the reduction in sample size because
more efficient =nd therefore more complex designs are more expensive

to implerent thi=n simpler designs of the same sample size. Officials
unfamiliar with sampling theory m=y have been misled by this fact to
prefer a simpler design, assuming that simpler designs are more cost-
effective as well as cheaper per unit sample size.
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To avoid complications of negligible importance, we are assuming that
N is exactly divisible by n. For a fuller account of systematic
sampling, see Kish (1965), Chapter L.

According to Kenkmann (1968), those who design sociological surveys
often take the beginning of the first interval as the starting-point
of systematic sampling. On the other hand, one also finds examples of
properly conducted systematic sampling, as in the sample survey which
formed part of the population census in 1979 (Raikh and Volkov 1980) .

Matyukha (1960) and Ananyeva (1964) also recommend mid-interval starts.
Some authors mention mid-interval and random starts as alternative
options without expressing a preference for one over the other
(Kamyshev 1972, Venetskii and Kildishev 1975 p.220).

The method is "a definite achievement of Soviet statistics" (Ovsiyenko

1966) .

This historical explanation is advanced only by way of a tentative
hypothesis.



PART B

THE SAMPLE DESIGN OF THE FAMILY BUDGET SURVEY
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CHAPTER B1
GENERAL, PRINCIPLES OF THE SAMPLE DESIGN

1 Introduction

The selection of families for the FBS is carried out as a large-scale
exercise only on the infrequent occasions, as in 1952 and in 1969, when
the survey undergoes substantial expansion and reorganisation. Sample
selection at other times amounts mainly to the piecemeal replacement of
individual families which for one reason or another drop out of the survey.
There is no regular rotation of the sample; efforts are made to retain
participating families in the survey for as long as possible. In this
chapter we describe and assess the basic methods used to select families
for the sample, both during exercises of sample reconstruction and in
replacing drop-outs.

The FBS is organised separately and on different principles for
families of workers and employees and for families of collective farmersq.
We describe the methods used for these two subsamples in Sections 2 and 3
respectively. We proceed to a critical assessment of these methods in
Section L. Three types of sampling bias are inherent in the sample design,
apart from the biases arising from the incomplete and uneven coverage of
the population which are assessed in Chapters B2 - BL. The three types of
bias - "tail-cutting bias", '"multi-worker bias" and biases due to excessive
period of participation - are discussed in Sections 5, 6 and 7 respectively.
We ~umrorise our conclusions in Section 8.

One aspect of the cignificance of the FBS for Soviet survey sampling
riore generally is the use made of its sample in the conduct of other surveys.

This practice is the subject of Appendix 1 to this chapter.
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Before 1952 the collective farmer sample was designed on different
lines than thereafter. The former design is discussed in Appendix 2 to

this chapter.

2 Selection of families of workers and employees

Budget surveys are conducted in most countries nowadays on the
territorial principle. A geographical framework is used to select
residential addresses and the households resident at those addresses are
asked to participate in the survey. In the USSR,however, the traditional
use of the branch principle has never been superseded. Within each branch
of the national economy and of industry in which worKers and employees
are selected for the survey, a certain number of workplaces - industrial
enterprises, non-industrial institutions and establishments - are selected,
and at each such workplace a certain number of workers and/or employees are
selected. The families of which those workers and employees are members
then become participants in the survey. We shall see the difficulties
entailed by this approach at many points in this thesis.

The first step in a sample construction exercise is the setting by
TsSU USSR of sample quotas (“control figures") for each branch by Union
Republic (Karapetyan 1980 p.242). Karapetyan urges that in future quotas
for geographical regions also be set, no doubt for the purpose of ensuring
greater territorial representativeness. However, at present Republican
TsSU's are responsible for allocating their quotas among the oblast'-level
statistical administrations subordinate to them, and the latter select
workplaces, and within them workers and employees, for the surveyz.

Official and textbook accounts always affirm that allocation of the
sample among both branches and territorial units is carried out in proporzT-:.
to the number of workers and employees in the corresponding populations, =zc

shown by statistical report data on wages and labour (Matyukha, Postnikov
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and Samoilov 1958; Matyukha 1966, 1967; Kildishev et al 1980; Posobie...
1980) . In Chapters B2-BL we shall see that proportionality of allocation
is very far from applying in practice. It seems that proportionality is
regarded as a desirable ideal, and the ways in which the real sample falls
short of it as embarrassing facts to be ritually denied.

Let us now suppose that the number of workers and of employees to be
selected for the sample in a particular branch of the economy - say,

engineering and metalworking - within a particular oblast' (krai, ASSR,

small Republic) - let us call it oblast' X - has somehow been decided upon.
In how many workplaces (enterprises, establishments) will these workers
and employees be surveyed, and how will the workplaces be selected?

Let us call the group of budgets collected by a single interviewer
an "interviewer set", and the group of budgets collected at a single
workplace a '"workplace set'". The survey is organised so that any one
interviewer collects budgets at only one workplace, which is convenient
for her because it means she need approach only one bookkeeping office for
wage records and because it usually ensures that her families live in
roughly the same neighbourhood. Thus a workplace set cannot be smaller
than an interviewer set. The two sets are usually identical, with one
interviewer attached to each workplace surveyed, but at a very large
workplace the workplace set may consist of two or more interviewer sets.

Table Bl1.1 sets out information on the size of interviewer sets given
in various sources. The standard size seems to be in the range of 20-26
budgets; for example, Vladykin (1955) reports 255 workers surveyed at ten
enterprises in Kuybyshev oblast'. However, it seems that interviewer sets
can sometimes be retlier smaller than 20. We shall assume standard inverviewer
cets of size 25.

Panina (197L) provides an example of the workplace set comprising more

than one interviewer set. At the Kolomenskii Diesel-Locomotive Construction
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worst-off strata may not still play some role, but we suspect that the mzir
impediment to change is the resistance of vested organisational interests.
Reconstruction of the budget survey on the territorial principle is not an
isolated proposal which could be implemented by the existing TsSU
Department of Budget Statistics, even assuming it had the will and the
expertise to do so. It is, as we have seen, just one element in a wide-
ranging programme to put the whole of Soviet social and demographic
statistics on a sounder basis. The advocates of this programme are usually
silent in their writing on the question of the organisational form it might
take, but Inshutina (1975) suggests that a special statistical office be
set up, presumably outside TsSU, to plan, coordinate and conduct surveys

on a khozraschet basis - that is, with the commissioning and funding of

surveys by client organisations. If the survey network were to be set up
by TsSU, a new Department would have to be created for the purpose, for
the wide-ranging field of research envisaged would extend far beyond the
sphere of competence of any of the existing specialised TsSU Departments;
in particular, the Department of Budget Statistics would inevitably
disappear.

Those most closely associated with the project for a social survey
network, such as Volkov and Inshutina, are now mainly based in the Sampling
Laboratory and the Demographic Laboratory of NII TsSU. It is likely that
they would constitute the core group of any new survey organisation created
within or outside TsSU. Other pools of expertise in the field of social
and demographic survey work, such as Zaslavskaya's group in Novosibirsk,
might also be drawn upon.

Be that as it may, there is no doubt that creation of a survey network
on the lines envisaged would entail a substantial rearrangement of
bureaucratic interests and a shift in the orientation of the Soviet

statistical system away from the near-monopoly of attention enjoyed by its
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traditionally dominant economic concerns. It is hard to see how this could
happen other than by high-level intervention in favour of the reformers,
involving perhaps the appointment of reform-minded specialists to leading
positions within TsSU. Such a change would be welcomed by a broad
constituency of Soviet scholars interested in more reliable and relevant
statistics in the fields of demography, public health, market research,

public opinion, sociology and labour economics as well as in family budget

research.

9 Conclusions

The parts played by the territorial and branch principles in the
organisation of the FBS are consistent with the parts played by them in
Soviet statistics and administration generally. Although those who advocate
the reconstruction of the survey on a fully territorial basis have an
overwhelming technical and social-scientific case, their proposals go
against the grain of Soviet life, and this may sum up the reasons they have

had no success to date.
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Notes to Chapter B10

There have recently been efforts to strengthen "local" controls outside
the biggest cities (Fuller 1983). It should be noted that the local
Party apparatus enjoys more effective power than the local Soviet
authorities.

"Local" industry, under Republican Ministries of Local Industry, is a
partial exception to the dominance of the branch principle in industry.

The Central Institute of Expertise on Labour and Invalidism took part
in organising these surveys.

There may of course be nation-wide territorially based surveys
conducted outside TsSU which have escaped our notice. The survey
of rural conditions by Arutyunyan (1971) amounts to a collection of
a few local case-studies rather than a nation-wide survey.

In the 1958 microcensus, "social organisations'" (Party, Trade Union
etc.) at the enterprise carried out "explanatory work'", and enterprises
allocated about 5000 clerical personnel for training by the statistical
administrations as survey interviewers (Matyukha 1960).

A note appears in the Express-Information column of Vestnik statistiki
(1972, 7, 82) about a report by Kordos (1971) of two experimental
studies in Poland in 1968-9 in which budgets were collected using a
rotating sample and periods of participation of 2-4 weeks. One of
these surveys was based on place of residence, the other on place of
work. Lectures were delivered on the use of rotating samples in
Poland and Bulgaria at the international meeting in 1975. A footnote
by Rimashevskaya in Karapetyan (1980 p-.31) states that Poland as well
as Bulgaria has now made the transition to use of the territorial
principle, and this is consistent with the fact that Kordos has been
in charge of the Polish budget survey in recent years.

However, the microcensus in Czechoslovakia is organised on the
territorial principle (Matyukha 1963).

The Hungarian budget survey also plays a role in planning different
from that of the Soviet survey in consequence of the different
economic mechanisms operating in the two countries. For example, in
Hungary - as in Western countries and in contrast to the USSR - the
survey is used as a base for the construction of retail price indices.
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Bulgaria was divided into 6500 plots of about 600 families each,
with large population points divided into two or more plots and
very small population points combined to form plots. A stratified
sample of 314 plots was selected, with proportional representation
by district (okrug) and of urban and rural plots within districts.
Plots were selected systematically from district lists, and within
each plot eight families were systematically selected for the
survey, giving a total sample size of about 2500. Intra-cluster
correlation being significant, it was decided to reduce cluster
size from 25 (in the workplace clusters before reorganisation)

to 8; it was estimated that this reduced the sampling error of
estimates of average per-capita income by 59 per cent relative to
territorial clusters of size 25. These calculations confirm that
those who redesigned the Bulgarian survey were familiar with
mathematical statistics.
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CHAPTER B11

THE METHOD OF MOMENTARY OBSERVATIONS

1 Introduction

In the last chapter we considered the criticism most commonly made
of the sample design of the Soviet family budget survey, its use of the
branch principle, and reviewed the proposals for correcting this deficiency
by reconstructing the survey on the territorial principle. In Chapter B5
we discussed the harmful consequences for the representativeness of survey
data of another serious deficiency in the sample design, the excessive
length of the periods of time that families participate in the survey. In
this chapter we review the main proposal made in the Soviet literature for
reducing periods of participation - the "method of momentary (or sudden)

observations" (metod momentnykh (vnezapnykh) nablyudenii).

The method of momentary observations was developed as a work-study
technique to monitor the activity of workers and of productive equipment
both in the USSR and in the West, where it is known as "activity sampling'.
Soviet researchers have adapted the technique for use in budget surveys -

a technological transfer which, so far as we are aware, has not been pursued
in the West. We shall therefore be able to compare the problems of
introducing the same technique in two different fields of application.

In Section 2 we provide a general explanation of the method of
momentary observations. Sections 3 and 4 deal with its development and use
in industrial work-study and in budget surveys respectively. In Sections
5 and 6 we assess the main experimental exercise by which the method was
made into a practical tool of budget study, the budget survey conducted in

Riga, Latvia, in 1967-8, concentrating on the sample design in Section 5
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and on the data analysis and the findings in Section 6. In Section 7 we
discuss the implications of this issue for methodological innovation in

Soviet statistics.

2 General explanation of the method of momentary observations

A heuristic description of the method of momentary observations will
be sufficient for our purposes. The reader interested in the mathematical
theory may refer to Davidson et al (1960) for an English-language analysis
of the sampling error in activity sampling, and to Volkonskii (1962) for a
derivation of the optimal parameters in the budget survey application.

In Table B10.1 we reproduce from a Soviet account of the theory of the
method (Balansy... 1969 pp.54-66) geometrical representations of different
methods of sampling in time and space. The space dimension represents the
population of objects the activity of which is to be observed, whether
workers or machines in a factory or family households. In a continuous
survey (b), a stable set of objects is observed through time without
interruption. Thus, a small number of machines may be observed throughout
the whole of a working day ('"photography of the working day"); the budget
survey of TsSU is also ideally of this form. In a discontinuous survey
(d),different objects are observed at successive '"moments" of time with a
return to the first object only after the whole population has been
covered. The "moments" may be instantaneous, as when machine-tools in a
workshop are observed at one-minute intervals as "working'" or '"idle" and the
proportion of "working" observations is taken as an estimate of the level
of activity of the workshop. Or the "moments" may be short periods of time,
as when families are questioned about their purchases in the two days (say)
before the interview. More than one family may be interviewed per day,
but if the population is at all sizeable no family is interviewed more

than once. Observations must be evenly distributed in time, so that results
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DIAGRAMMATIC REPRESENTATICHC OF DIFFERENT METHODS CF
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are not affected by periodic fluctuations in budgetary behaviour.

A balanced budget of all incomes and expenditures cannot of course
be compiled on the basis of information about the budgetary behaviour of
a family over a very short time period. In practice it would be necessary
to divide budgetary indicators into several groups according to their
patterns of fluctuation over time, to determine the optimal length of
"moment" for each group and to conduct a separate sub-survey to collect
data for each group (Section 6). Thus individual family budgets are to
be abandoned, and balance of incomes and expenditures achieved only at the
level of population groups - an idea that Karapetyan (1962) admits will
seem strange, because of force of habit, to Soviet budget statisticians.

Budget surveys using the method of momentary observations have two
main attractions for their advocates. First, by eliminating the record-
keeping burden on participants the reliability of data would be enhanced.
In experimental surveys very little 'negative reaction" on the part of
participants has been experienced, and refusal rates have not exceeded one
per cent (Vagradyan 1962). Second, the method allows much larger samples
of families to be covered with given resources, making it easier to ensure
that samples are representative. A much greater efficiency of resource
use is achieved: a great deal of information is obtained when a family is
observed for the first time, but thereafter the amount of information
obtained soon starts to rise much more slowly than cost with increasing
period of participation, which points to the rationality of a high rate of

turnover of the sample (Karapetyan 1962).

3 The method of momentary observations in industrial work-study
A dominant concern of Soviet work-study literature, and the one on
which we focus here, is the methodology of assessing unplanned work

stoppages and machinery breakdowns during working time, or "intra-shift
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losses of working time". It is established procedure that all stoppages

should be recorded on '"stoppage forms" (prostoinye listki) or in special

journals (Zapselskii 1982). These records, however, are never regarded as
being in the least reliable; Chernyavskii (1972 p.14) states that the
stoppage forms underestimate time losses by tens of times. TsSU, which
itself collects these notionally complete records, recognises their
uselessness by conducting annual sample surveys "to clarify the real state
of affairs" (Chernyavskii 1972). These surveys are carried out with
enterprise staff as the observers, who usually choose to make the
observations at the end of October, an especially busy pre-holiday period.
They also use the inefficient method of '"photography of the working day",
in which a small number of machines are observed continuously throughout
the day.

Onopriyenko (1968) tells us that the method of momentary observations
was first experimentally used in Soviet industry as early as 1924 and he
lists publications on the method dated 1931 and 1933. At that time, in
the field of sampling in general, the USSR was at least as advanced as the
West and probably more advanced. By the end of the 1930s work on the
"scientific organisation of labour" had practically been curtailed in the
USSR, and the application of sampling in statistics had also been seriously
restricted. It was then in the West that activity sampling was developed
and introduced into wide industrial practice. Only in the late 1950s and
early 1960s were Soviet mathematical statisticians able to revive interest
in the subject by publishing studies of foreign experience (French, American,
Polish etc.) and by carrying out small-scale experimentzl surveys in
various industries.

We must take special note of one of the participants in this revival,
A Xh Xarapetyan (1908-1977); for biographical data see Aganbegyan (12580) .

Karapetyan graduated from the mechanics-mathematical faculty of Moscow Stzate
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University in 1932, having specialised in mathematical statistics. For mzny
Years he taught and did research at Yerevan State University in his native
Armenia, and then at the kafedra of statistics of the Moscow Financial
Institute, where he was until 1960. His main interest during this period
was the statistical study of the use of productive capacity, on which
subject he defended his kandidat dissertation in 1962. At the same time he
was already taking an interest in the study of living standards, on which
he published a book in 1959. Thus he was in a position to apply his
knowledge of mathematical statistics to both these fields, with the method
of momentary observations occupying a central place in his work.

The first post-war practical experiment in work-study by the method of
momentary observations seems to have been organised in 1963 by Fedotov
(1966) at a large railway station, where members of the station staff
recorded the state of railway wagons at one-hour intervals. Reports of work
in other branches of the economy followed in succeeding years. Thus Balan
(1972) cites data from surveys by momentary observation in two construction
organisations, while Trofimova (1973) of Tomsk State University demonstrates
the advantages of momentary observation over "photography of the working
day" by using both metho;s in a section of an industrial enterprise with
ten machine-tools and comparing the results.

Other work is assessed by Marina Bauman (1970) in her dissertation on
the method of momentary observations, prepared in the statistical computing
institute VGPTI TsSU under the supervision of the Computer Centre of the
Armenian Gosplan, directed at that time by Karapetyan. She describes two
momentary-observation surveys which NII TsSU had carried out in a Moscow
instrument-building factory - a study of the use of working time of lathe
operators in the mechanical workshop and a study of the time budgets of

diploma-holding engineers. Three methods were used in the engineers' stuz;

and the results comparéd: continuous observation, momentary observation ani
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questionnaires. Momentary observation was found more efficient than
continuous observation, and more reliable than the use of questionnaires,
which led to under-estimation of time spent on non-engineering tasks.
Bauman comments that surveys by momentary observation are not usually well
based in sampling theory and sampling errors are rarely calculated; there
is need for a model methodology.

Nevertheless, although a significant number of studies have used the
method of momentary observations,''photography of the working day" remains
a more widely known method. Ilyenkova (1966) describes its use in the fur
industry, and Balan (1972) reports that it is the most common method used in
construction. The work-study monograph by Chernyavskii (1972) is devoted
exclusively to 'photography of the working day'" and does not even mention
the method of momentary observations.

Zaurov (1966) and Fedotov (1966) report that the surveys of the use
of basic equipment in the engineering industry frequently conducted by
TsSU are based on uninterrupted observation of the selected machines. In
1962 an experiment was permitted in which the method of momentary observations
was used alongside the usual method at several enterprises. Results from the
two methods were compatible, but procedures remained unchanged in succeeding
years. In 1964 TsSU organised observation of the use of productive
equipment and of workers' time at all sovnarkhoz engineering enterprises
throughout the day of September 21. Engineering and other qualified staff
were employed on this task, as a result of which all stoppages of more than
five minutes were recorded. Fedotov points out that the use of sampling,
with momentary observations at five-minute intervals, could have achieved
the same result with the employment of 2-3 per cent of the number of
registrators actually used. He also suggests that the method of momentary
observation might be used in the compilation of the statistical reports

which enterprises are required to submit on their use of productive
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equipment; a recent textbook for TsSU staff (Posobie... 1980 pp-31L-6)
gives no indication of such a change in practice. Thus TsSU steadfastly
resists all efforts by specialists, including those of its own institutes,

to improve its working methods.

L The method of momentary observations in family budget surveys
Rimashevskaya confirms that the method of momentary observations was
transferred from the industrial field to that of budget surveys as a result
of the personal initiative of Karapetyan, whom she regards as her '"teacher"
(Shenfield 1982b). She recalls working with him on the project in Moscow
at the Scientific Research Institute of Labour (NII‘E£E§§)° According
to Aganbegyan (1980), however, Karapetyan returned from Moscow to Yerevan
in 1960 to head the new Laboratory of Economic-Statistical Research at the
Institute of Economics of the Armenian Academy of Sciences and remained in
Yerevan until his death in 1977. His laboratory did research on living
standards in close collaboration with NII-truda, and later with the Central
BEconomic-Mathematical Institute (TsEMI), to which Rimashevskaya and her
colleagues were transferred, so that there is no doubt Karapetyan and
Rimashevskaya did work together in some sense. In 1968 Karapetyan defended
a doctoral dissertation on "statistical methods of study of the incomes
and consumption of the population of the USSR". He founded and directed
the Computer Centre of the Armenian Gosplan (State Planning Commission),
where he was responsible for working out the subsystem "standard of living"
of the automated system of Republican planning (ASPR). It is an indication
of the conservatism of TsSU as an institution that Karapetyan, an academic
statistician, was offered an official position not in the TsSU system
but in the planning apparatus. From 1972 he did at least train staff for
TsSU as head of the kafedra of statistics at Yerevan State University.

In the early 1960s Karapetyan was the scientific leader of work on
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the application of the method of momentary observations to budget surveys
carried out jointly by his Laboratory of Economic-Statistical Research in
Yerevan and by the Department for the Study of Living Standards of NII-truda
in Moscow. The Scientific Research Economic Institute (NIEI) of the State

Economic Council (Gosekonomsovet)1 also participated in the research

(Vagradyan 1962). In November 1961 the two main institutes involved held
the Second All-Union Scientific Seminar on Questions of Applying MathematZcal
and Statistical Methods to the Study of Consumption (Primenenie... 1962)

in Yerevan. The list of institutions represented at the seminar included
several research institutes and computer centres, the Department of Commodity
Turnover of Gosplan USSR, and the statistical administrations of Armenia

and the RSFSR, but not the Budget Statistics Department of TsSU USSR. A
number of papers on the conduct of budget surveys by the method of momentary
observations were presented (Karapetyan 1962, Vagradyan 1962, Volkonskii
1962) . Volkov, at that time at NII-truda, presented a paper on demographic
sampling in general.

Of the three papers on budget surveys, that by Karapetyan was a general
discussion of the potential advantages of the method of momentary
observations, that by Volkonskii (from Leningrad) was devoted to the
mathematical theory of the method, and that by Vagradyan reported a
preliminary assessment of the efficiency of the method based on analysis of
200 consumption diaries of families of Leningrad workers for the month of
September 1956, taken from a budget survey organised by the trade unions
(VIsSPS). Total monthly expenditures on nine important products by
individual families (""through sums') were calculated together with "diagonzal
sums", obtained by adding the expenditures of different families for
successive days, representing estimates of monthly expenditure which might
have been made had the method of momentary observations been used. The

variance of diagonal sums was only one-eighth of the variance of through
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sums, implying that momentary observation would give the same precision
as continuous observation with one-eighth the total number of observations
(number of families observed per day times number of days).

Between 1961 and 1963 the Laboratory of Economic-Statistical Research
of the Armenian Institute of Economics and the Laboratory of Mathematical
and Statistical Methods of NII-truda in Moscow conducted a number of small-
scale experimental budget surveys using the method of momentary observations
in Yerevan and Leninakan (Armenia) and in the Bauman raion of Moscow
(Vagradyan 1962, Levin 1974 p.198, Bauman 1970). The sample size was just
100 in Armenia and 500 in Moscow. The programme, however, was very detailed,
covering family composition, living conditions, possession of consumer
durables, holidays and consumption of free social services as well as inconme
and expenditure (Balansy... 1969). Virtually nothing has been published
on the results of these surveys. No doubt they were not substantial enough
to yield clear conclusions. The economist Shvyrkov made the cautious
judgement in 1965 that further research into the method was needed.

A much larger~-scale and very successful experimental survey was
conducted in Riga, Latvia, between October 1967 and September 1968. About
8700 families (according to Venetskii and Bauman (1975), though Vitols
(1972) gives 8800) were interviewed, or some three per cent of the population
of Riga, at the rate of 24 new families per day, by students from the Faculty
of Economics of the Latvian State University named after P.Stuchka. Each
family was interviewed on two successive days about their expenditures on
the day of the interview, though some of the 160 questions on the
questionnaire related to incomes and expenditures over the past month
(Veretskii 1968). The sample was designed on the territorial principle.
Extensive data analyses were carried out by punched-card equipment and by
computer, and fairly informative reports of the results have been published

(Berzkaln 1968b, Balansy... 1969, Krastin' and Berzkaln 1972, Venetskii ans



Bauman 1975).

It will help us gain some idea of the internal politics of budget survey
reform if we review the roles played by different organisations in the coziuct
of this survey. It was organised principally by the Scientific Research
Institute of TsSU USSR, under the control of the Institute Directorate,
with both researchers in the Sector of Sampling Methods at the Moscow
headquarters (Marina Bauman, S.P.Ananyeva, L.A.Nikolayeva) and specialists
in the Latvian Division of the Institute (0.Ya.Berzkaln, B.Ya.Mezhgailis)
working on the project. These people, possibly with the exception of
Ananyeva, are clearly educated in sampling theory. Two academic statisticians
also directly participated in the work - I.Venetskii of the Moscow Economic-
Statistical Institute and Ya.P.Vitols of the Latvian State University,
students from which were, as we have noted, used as interviewers. The onlw
clear contribution of TsSU itself, as distinct from the TsSU research
institute, was that the facilities of the Computer Centre of the Latvian
TsSU were made available to process the survey data. Venetskii (1968)
admittedly lists as a co-organiser of the survey the Budget Statistics
Department of TsSU USSR and as a participant in the research, second after
Venetskii himself, its head Matyukha. However, no mention of this is made
in any of the other articles on the survey, not even in a later article
co~authored by Venetskii (Venetskii and Bauman 1975), nor does Matyukha
make any reference to his alleged participation in any of his many works.

We suspect that the participation of the Budget Statistics Department is a
fiction invented for political reasons.

It is true that Matyukha takes a much less hostile stance on the method
of momentary observations than he takes on the question of the territorial
reconstruction of the budget survey. While he ignores or argues against
the latter proposal, he praises work on the method of momentary observati

as a "promising direction' for future research (Matyukha 1962), though
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there is no sign that he contemplates adopting the method in practice.
However, an unwillingness to change the existing budget survey can be
combined with recognition of the method of momentary observations by
regarding the latter as a possible supplement to the survey in its present
form. Unlike the researchers associated with the method (Karapetyan 1962,
1980 p.253; Berzkaln 1968b, Venetskii and Bauman 1975), Matyukha does not
see a system based on momentary observations as a potential full or partial
replacement for the existing survey. Such an evasion is hardly possible

on the issue of the territorial principle.

Between 1968 and 1971 another budget survey using the method of
momentary observations was conducted in three towns of Kostroma oblast!
(RSFSR) with a sample of about 6100 families designed on the territorial
principle (Arkhipov 1974, Levin 1974 pp.195-201). The survey was organised
by the Institute of Sociological Research which had been set up under the
Department of Propaganda and Agitation of the Kostroma oblast' Party
Committee in 1965, with the participation of the Department of Living
Standards of the Academy of Sciences Institute of the International Workers'
Movement and of the Laboratory of Models of Living Standards of TsEMI. The
questionnaire covered not only income and expenditure, but also possession
of household property, living conditions, availability of everyday services,
unsatisfied consumer demand, attitudes to work and the use of non-working
time. Unlike the survey in Riga, the Kostroma survey was not conducted for
the purpose of methodological experimentation but in order to assess the
socio-economic requirements of the population. Thus Levin uses data from
the survey to analyse the problem of consumer goods shortages.

Although the Riga and Kostroma surveys appear to have proven successful,
the 1970s have not seen further developments in this field. To some extent
this may be due to the departure of key figures from the fielc. Karapetyan

died in 1977. The interests of Rimashevskaya and her colleagues at TsEMI
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have started to move away from family budget studies to such areas as
health economics, though Rimashevskaya may now be supervising a new
postgraduate student doing research on the method of momentary observations
(Shenfield 1982b). Venetskii too is now dead. If these events have made
some difference to the immediate prospects for change, this is of course
only one more pointer to the extreme inertia with which the Soviet

statistical system resists innovation.

5 The Riga survey - the sample design

The sample design of the Riga survey casts no special light on the
method of momentary observations but is of interest as an indicator of the
level of competence in sampling theory attained by the TsSU research
institute at the time. The main accounts are those of Venetskii (1968)
and Vitols (1972).

A two-stage proportional stratified sample of residential buildings

(zhilye doma) was first selected by what appears to have been a sound

procedure. Riga is divided into five raiony, each of which had been
divided for the purpose of the 1964 youth census into neighbourhoods

(schetnye kvartaly). A list of all the buildings in each neighbourhood was

available from this census. One in ten of these lists was selected
systematically, with allocation among the raiony proportional to the number
of families in each raion. Buildings were selected systematically within
each neighbourhood list, separately in three strata - buildings belonging
to the City Soviet, buildings belonging to State establishments and
Departments, and houses belonging to private persons. (This is according
to Venetskii; Vitols reports only two strata, with the first two
categories of building in a single stratum.) Data from the residential
administrations were used to achieve proportional allocation of buildings

among strata. The proportion of buildings selected is not made clear, but
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must have been very large in view of the fact that about three per cent of
the population were covered in a survey conducted in ten per cent of
neighbourhoods.

In selected buildings containing not more than twenty families, all
resident families were included in the survey. In buildings containing more
than twenty families, twenty families were selected on different floors.
Vitols tells us that the number twenty was chosen because new blocks of
flats in Riga typically have twenty flats per entrance (pod'yezd), so
presumably only one entrance in any block was covered. It is not clear
how the choices of entrances and flats to be covered in large blocks were
made, but this may have been left to the discretion of interviewersz.

After three months of the year-long survey, the representativeness
of the sample selected up to that point for interview was checked by
comparing sample indicators with corresponding population indicators, and
the results were apparently satisfactory. However, as we are not told which
indicators were checked and as the range of population indicators available
must have been limited, this does not exclude the possibility of bias on
other indicators. The sampling procedure is susceptible to bias in a number
of respects. If, for example, interviewers were allowed themselves to
select flats in large blocks, they may have over-represented lower floors
and more accessible entrances. As there was no provision for call-back
when residents were out at the time the interviewer called, such families
were not represented, though they were probably a group unrepresentative of
the population as a whole (for example, able to afford eating out and
travelling more frequently than average, more frequent visitors to cinemas,
concerts etc.). The most important bias may be that the procedure gives
a much lower probability of selection to families living in very large
buildings than it gives to families living in small ones, including

privately owned houses. Families in large buildings may well differ frorm
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families in small ones on important variables such as occupation. There is
also the problem of weighing up the practical convenience of concentrating
the sample in clusters within blocks of flats against the loss in sampling
efficiency entailed by the high intra-cluster correlation within such
clusters; this is why Volkov comes out against clustering at this level

in his dissertation (1971) on population sampling.

Vitols gives as the main motivation for the sample design the fact
that it provides for an even territorial distribution of the sample. This
is not of course necessarily desirable: it matters more that the sample be
distributed evenly over the population, which may have a very uneven
territorial distribution if tall blocks of flats predominate in some areas
and low private houses predominate in others. At any rate, an even
distribution of the sample is consistent with many possible sample designs
and so cannot justify the choice of any particular design.

Thus the sample used in the Riga survey was not very well designed.

It is difficult to judge to what extent this reflects on the understanding

of sampling theory by the researchers, as they may have been constrained

by practical considerations and may also have regarded the sample design

as a matter of secondary importance in a survey with the main aim of studying

the method of momentary observations.

6 The Riga survey - data analysis and findings

A variety of analyses are known to have been carried out on the Riga
survey data, such as the fitting of empirical distributions of family
income and of per-capita income, the calculation of consumption norms by
age and sex, the calculation of income elasticities of consumption and the
construction of mathematical models of income formation (Venetskii 1968).
Most information is available on those analyses which were purely

methodological in character, aimed at assessing the performance of the



365
method of momentary observations - comparisons with data from the continuous
budget survey, and the analysis of sampling error.

Average indicators from the experimental survey were compared with
corresponding average indicators from the TsSU continuous survey of 172
workers' family budgets in Latvia (Berzkaln 1968b). The account of the
discrepancies found is not very clear, and it is strange that Berzkaln
takes the continuous survey with all its biases as a standard for assessing
the reliability of the experimental survey. Nevertheless, the number of
purchases recorded by momentary observation of such irregularly purchased
goods as radio and television sets (16), furniture (25) and cars and
motorcycles (0) is so low that one suspects distortions unconnected with
sampling error to be at work (figures given by Krastin' and Berzkaln (1972)).
It is not surprising that expenditure on cinema, theatre and other cultural
needs should be grossly underestimated, as few of those consuming such
services on a given day would be at home to be interviewed about it

The first calculations on sampling errors and necessary sample sizes
are reported by Berzkaln (1968b) and Krastin' and Berzkaln (1972) of the
Latvian Division of the TsSU research institute. Berzkaln first used the
empirical method of examining successively larger cumulative subsamples to
determine at what sample size different indicators became 'relatively
stable' (Table B11.2(a)). He stopped at a sample size of 800, although many
budget indicators, as well as correlation and regression coefficients, were
still unstable at this point. We are not told the criterion of 'relative
stability". The value of the exercise was also limited by the fact that
it was carried out only once.

More theoretical calculations were also made of the sample sizes
necessary to keep sampling error within 5 per cent and 10 per cent limits
with 95 per cent probability in the continuous survey (using data fror the

Latvian workers' sample) and by momentary observation with two-day periods
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NECESSARY SAMPLE SIZES IN BUDGET SURVEYS USING THE METHOD
OF MOMENTARY OBSERVATIONS

(a) Sample sizes at which different indicators become
relatively stable

Indicator Necessary
sample sige

Average monthly income 400
Expenditure on food 400
Expenditure on bread 600
Expenditure on meat 500
Expenditure on milk 400
Expenditure on sugar 300
Expenditure on fish 600
Expenditure on potatoes still unstable

at 800

Method: Random subsamples were accumulated from the data
of the 1967-8 Riga budget survey using the method
of momentary observations, starting with a subsample
of 200 and proceeding by steps of 100 to a subsample

of 800.

Source: Berzkaln (1968b)
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of observation (Table B11.2(b)). Berzkaln concluded that samples of
2-3000 were adequate for fairly regular expenditures like those on milk
and meat. Krastin' and Berzkaln showed how necessary sample sizes could
be reduced by increasing the period of observation to a week or a month
(Table B11.3). They devised a "rational plan of enquiry" with the period
of observation for different indicators differentiated according to
frequency of purchases (Table B11.k4). Expenditures on some foods and petty
non-food goods would be recorded for one day only, expenditures on other
foods for one week, on clothing and alcoholic drink for one month, on
consumer durables for one year and on vehicles for five years.

None of these early calculations were reliable, inasmuch as they used
the formulas appropriste to simple random samples, ignoring the complex
structure of the real sample. It is not clear whether the same is true
of the calculations of sampling errors reproduced in Balansy... (1969)
(Table B11.5). It appears that new calculations were later carried out by
computer on a range of the more important indicators. The account given
of them by Venetskii and Bauman (1975) indicates that they were well founded
theoretically, probably because more competent mathematical statisticians
like these authors had now become involved. Unfortunately new data on
sampling errors and necessary sample sizes to replace the unreliable old
data do not seem to have been published.

The new analyses were carried out in five stages. First, tests were
carried out to determine whether the families surveyed in different time
periods (days, weeks etc.) had been drawn from the same population. These
tests showed an absence of time biases in the sample: there was very
little variation in the socio-economic structure of subsamples interviewed
in different months and quarters of the yearB. Second, smoothed time-trends

of indicators over a week, a month and a season were fitted, so that the

fluctuation of transactions over time could be taken into account as well
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TABLE B11.2

NECESSARY SAMPLE SIZES IN BUDGET SURVEYS USING THE METHOD OF MOMENTARY OBSERVATIONS

(b) Sample sizes necessary to keep sampling error within given limits in continuous

budget surveys and in budget surveys using the method of momentary observations

Sampling Indicator Sample size neceasary Ratio of necessary
error limit in a in a survey sample sizes
continuous using the
survey method of
momentary
observations
(col. 1) (col. 2) (col. 3)  (col. 4) (col. 5) = €23+ 44
col., 3
+ 5 per cent Expenditure on milk
and milk products 440 2685 61
(p = 0-9545)
Expenditure on meat
and meat products 600 5080 8+5
+ 10 per cent Expenditure on milk
- and milk products 111 674 6-1
(p = 0-9545)
Expenditure on meat
and meat products 140 1116 8+0

Note: Calculations based on data of the continuous FBS and of the budget survey using the
method of momentary observations, relating to lLatvia in 1967-8.

Source: Berzkalm (1968b)
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TABLE B11.3
REDUCTION OF NECESSARY SAMPLE SIZE WITH INCREASING REPORT PERIOD IN THE RIGA BUDGET SURVEY
USING THE METHOD OF MOMENTARY OBSERVATIONS

Product or product group Number of purchases Necessary sample sizes with
per day per 1000 a report period of
families one day one week one month
Milk 667 1366
Food products x 1690
Sugar 141 1739
Meat 533 2018
Fish 100 2051
Bread 100 3053
Eggs 61 17574 2511
Potatoes 98 40385 5769 1346
Non-food products 948 53786 7684 1793

Note: The sample sizes were calculated so that the sampling error of the average expenditure
on the given product did mot exceed 5 per cent with probability 95 per cent. The formula
used in the calculations was that for a simple random sample, ignoring the complex
cluster structure of the sample actually used. The necessary sample sizes given in the
Table are therefore under-estimates.

The source notes that the necessary sample size for some types of non-food products
(presumably for such infrequently purchased items as cars) for a report period of one
day .exceeds 100 000.

Source: Krastin' and Berzkaln (1972 Table 2 p 38)
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TABLE Bl\ .4

A "RATIONAL PLAN OF ENQUIRY" FOR THE RIGA MOMENTARY BUDGET

SURVEY OF 4000 FAMILIES BASED ON THE RELATION BETWEEN NUMBER
OF REPORTED PURCHASES AND REPORT PERIOD

Product Approximate number of recorded
purchases by 4000 families for
a report period of:

1 day 1 week 1 month 1 year 5 years

Purchase of food products

Wheat bread 21361

Rye and other bread 1968
Potatoes 594 2758
Vegetables and melons 1083

Fruit and berries 605 4235
Meat and salt 2133

Fish and fish products 400 2800
Milk 2668

Smetana and cream 822 5754
Tvorog 488 3416
Animal fat 1094

Eggs 243 1701
Sugar 565 3955

Purchase(of alcoholic drink
2

Vodka 89 623 2670
Wine 57 399 1710
Beer 78 546 2340

Purchase of non-food products
Clothing, cloth, footwear 358 2506 10740

Fabrics 27 189 810
Footwear 48 336 1440
Ready clothing, linen
and headwear 108 756 3240
Knitted goo@s, socks 107 749 3210
and stockings —_—
Cultural products 980 6860 29400
Radios and TV's 4 28 120 1460
Furniture and household
utensils 52 364 1560
Furniture 6 4?2 180 2190
Cars, motorcycles and 0-9 6 27 309 1645

bicycles —_—




371
TABLE B11.4 (cont'd)

Source: Krastin' and Berzkalmn (1972 Table 4 pp 41-2)

Notes: (1) Pigures corresponding to the optimal choice of
report period are underlined.

(2) These figures are of course hardly credible,
even for Latvia,
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TABLE B1l.5S

COMPARISON OF SAMPLING ERRORS OF ESTIMATES OF MONTHLY EXFENZITURES

ON FOOD PRODUCTS DERIVED FROM CONTINUOUS AND FROM MOMENTARY
BUDGET OBSERVATIONS

Food Mean Mean sampling errors katio of mean
product monthly sampling errors
expenditure absolute relative
CC MO co MO CO : MO

(1) 2) () 4) (5) (6)

old old

rubles rubles % %
Bread 815 101 2.9 12 4 3.5
Cereal and
macaroni 234 3.4 26 14 11 1-3
products
Vegetables 46-2 9.2 4-2 18 9 242
Fruit 41 -4 8-8 4-7 20 12 1.9
Milk 42 +0 66 2.6 15 6 2+5
Butter 612 9-1 5:2 14 9 1.8
Meat 122 -8 163 73 13 6 2.2
Fish 229 4-4 3.0 18 13 1-5
Sugar 556 66 51 12 9 1.3
Cco continuous observations
MO momentary observations

Source: Balansy... (1969 p 66); column (6) calculated by us

Method: The calculations are based on the expenditure records over
30 days of 200 families of workers in latvia participating
in the continuous family budget survey. These records
probably relate to a month in 1967. The CO estimates were
derived from data for individual families, the MO estirztes
from "diagonal data" (see Table Bil.1 (d)3 taken across
individual families but including the sare nurmber of
daily observations.
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as their average frequencies. Third, the correlations among daily
observations within two-day and three-day periods of observation were
estimated, and analyses of variance into "inter-moment'" ani "intra-moment"
components made. This made it possible to correct estimates of sampling
errors for the interdependence of consecutive observations of the same
family. Fourth, intra-stratum correlations were estimated, another
necessary element in the final calculations to estimate sampling errors .

As a result of their analyses Venetskii and Bauman classified budget
indicators into four groups in accordance with their patterns of
fluctuation over time (Table B11.6) and their general suitability for study
by the method of momentary observations (Table B11.7).

Group 1 covered those daily expenditures on food which showed
insignificant fluctuation over time, so that sampling error depended only
on the total variance and not on the inter-moment and intra-moment
variances. Relative sampling errors estimated from data "for the majority
of surveyed families" were not more than 5-6 per cent. Even one-day
observations on the small daily samples (24 families) would have given
estimates of average expenditures with sufficient precision.

The various expenditure and ihcome indicators in Group 2 showed less
regularity, with variation between days differing from variation between
families interviewed on the same day. Though variation in time was not
very striking, it was enough to prevent the Riga sample giving sufficient
precision. Either the daily sample size or the period of observation
(or both) would have to be increased, though sampling efficiency would be
reduced by an unnecessarily long period of observation.

Group 3 consisted of food purchases showing a strong weekly cycle,
with most expenditure concentrated on one, two or three days a week,
depending on the good and the population point. Thus in Rigz moszt fruit

and potatoes are available for sale at the weekend, and most vegetables on
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TABLE B11.6

DATILY VARIATION OVER THE WEEK IN SIZE OF FOOD PURCHASES

Food products Cv Distribution of purchases cver week
Mon Tue Wed Thu ¥ri Sat Sun Total
% % x % % o N % %
Group 1
Bread A
products 3 15 15 14 14 14 15 14 100
Milk 5 15 15 14 14 14 14 14 100
Smetana and
cream 8 15 14 14 13 13 16 15 100
Butter 8 12 14 14 13 15 16 13 100
Group 2
Meat and fat 10 12 13 16 13 15 16 15 100
Fish 18 15 10 17 13 12 18 14 100
Sugar and
confectionery -~ 19 13 13 15 10 13 20 16 100
products ‘
Eggs 25 10 15 13 18 21 12 12 100
Group 3
Fruit and ’
berries 37 10 9 11 1 16 24 19 100
Potatoes 46 14 12 11 10 14 8 32 100
Vegetables g 9 30 12 10 11 13 15 100

and melons

CV coeffiecient of variation

Source: Venetskii and Bauman (1975 p 26), based on data from
the 1967-8 Riga survey on the momentary metrod
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TABLE B11.7

CLASSIFICATION OF BUDGET INDICATORE ACCCOnoING TO THEIR
UITABILITY FOR OBSERVATION BY THE METHCD OF NMOMZITARY
OBSERVATIONS

Group 1 - The sample size used in the Riga survey gave
satisfactory results even with a one-day period of observaticr.
Suitable for momentary observatior.

expenditures on bread products, milk, milk products
total daily expenditure on food

Group 2 - The sample size used in the Riga survey gave
inadequate results with a one-day or two-day period of
observation. Results would be satisfactory if the sample size
were larger or the period of observation increased to

three days. Suitable for momentary observation.

expenditures on meat, fish, eggs, sugar and
confectionery items, fats and oils

expenditures on specific categories of these products
(eg mutton, veal, pork, animal fat, sugar)

daily expenditures on services and other non-goods

expenditures on specific categories of thecse services
(eg cinema and other spectator entertainments)

monthly incomes (pensions, grants and other State
payments, alimony, help from relatives)*

Group 3 - Because of the cyclical pattern of purchases (see
Table B11.6) the period of observation must be one week.

Suitable for momentary observation.

expenditures on potatoes, vegetables and melons,
fruit and berries

Group 4 - Because of irregularity of transactions a very
long period of observation is necessary. ot suitavle for
momentary observation.

daily and monthly expencitures on non-food goods,
espectally on consumer durables

various types of daily and monthly money receiptis

some types of non-goods expenditures

* jie reliable infcrrmation can be obtained fror interviewes on
one or two days only.

Source: Venetskii and Bauman (1975)
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Tuesday. Where such periodicity exists, sampling error is minimised by
observing families throughout one whole cycle.

Group U4 consisted of infrequent and irregular transactions subject tc
very large sampling errors when momentary observation is used and for which
the Riga survey did not give reliable data. It included consumer durables,
vehicles and various types of money receipt5. Much longer periods of
observation are here necessary.

Venetskii and Bauman conclude that Groups 1-3, comprising about one-hzlf
of all budget items including expenditures on basic food products and basic
money incomes, are characterised by sufficient frequency and regularity
to make it expedient to transfer them from the continuous budget survey to
a new territorially based survey using the method of momentary observations.
This will save time, resources and labour. One-day periods of observation
are recommended for Groups 1 and 2, one-week periods for Group 3% with daily
partial renewal of the sample. The periods of observation required for
Group 4 are so long that these items may as well remain covered by the
continuous budget survey. Bauman (1970) states that momentary observation
is also unsuitable for the study of living conditions and demographic
indicators in view of their long-term stability.

Berzkaln (1968b) makes the further suggestion that more detailed
information on population subgroups of special interest - families of
workers and employees with private plots, families with very low iacones,
families with very high incomes etc. - be separately collected from

subsamples with a period of observation of one year.

7 Conclusions

The use made of the branch principle and the excessive periods of
participation are properly regarded by Soviet critics of the FBS as the

two main defects of its organisation. The proposals for the reconstructicxz
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of the survey on the territorial principle, examined in the last chapter,
represent basically a competent attempt to adapt the methodology of
Western, and in particular American, social surveys to Soviet conditions.
The proposals for reducing the period of participation, examined in this
chapter, represent more than imitation of the West. The application of the
method of momentary observations, taken from the field of industrial work
study, to budget surveys is an imaginative contribution to the theory and
practice of budget surveys which would surely attract considerable
professional interest in the West were it more widely known there. Its
introduction into practice would involve a break in Soviet tradition more
radical than would be involved in, say, the adoption of the British practice
of a standard one-year period of participation. This, unlike the method
of momentary observations, would at least retain the principle of
collecting balanced individual budgets of income and expenditure. Although
some of the work on the Riga survey was of uneven quality, this and other
experimental surveys have confirmed the practical feasibility of the method
of momentary observations and laid the basis for further advance - which,
however, has not as yet come.

The implications for the problem of methodological innovation in
Soviet statistics seem to us twofold. It is clearly not the case that the
Soviet system always prevents researchers from pursuing original research,
as distinct from mere imitation of Western work. They may sometimes be
able to obtain the resources to develop their ideas by means of quite
large-scale experimental exercises, to publicise their views and to obtain
academic and even some degree of official recognition. But equally cleariy,
new ideas meet a formidable barrier to their progress at the point of
introduction into general practice. Even the formation of an academic
consensus in their favour and their formel advocacy by the researc:

£f

institutes attached to TsSU itself do not suffice to motivate TsSU officizls
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to change long-established practices. Indeed, the method of momentary
observations has not been very widely introduced even in its original
field of application, industrial work-study, where it was tried out in the
USSR as early as 192L.

Possible explanations for this methodological conservatism will be

considered in Part E.
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Notes to Chapter B11

The State Planning Commission was at this time divided into two
agencies - Gosplan for short-term planning and Gosekonomsovet

for long-term planning. NIEI now again comes under a united
Gosplan.

Hostels and Army accommodation were excluded from the Riga survey.

The coefficients of variation over time of such indicators as
the proportions of families belonging to different social groups,
the average size, wages and per-capita income of families in
different social groups, and the distribution of families by
numbers of members, did not exceed 8-9 per cent.

The indicators studied were: money income per month, wages per
month, daily quantities of food products purchased, expenditure on
non-food products, total expenditure on food, non-goods and other
money expenditures. The statistics calculated for each indicator
for each month included: averages, variances between days
(inter-moment), variances between families (intra-moment), ratio

of inter-moment to intra-moment variances, chi-squared tests,
coefficient of association, coefficient of intra-stratum correlation,
absolute and relative sampling errors.

Unreliable results were obtained on irregular money receipts not
only because of the unevenness of their distribution over time
but also because, so it is thought, respondents gave inaccurate
and incomplete information (Berzkaln 1968b, Bauman 1970).
Berzkaln suggests that an effort be made to collect more precise
data on "other incomes" from a 1-2 per cent sample.
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CHAPTER B12

THE SAMPLE DESIGN OF THE FBS AND THE LEGACY OF THE PAST

1 Introduction

In Chapter AL we discussed how the arrested development of sampling
in the USSR has affected the contemporary practice of TsSU, both by
preserving the use of non-probabilistic forms of sampling and by contrib-
uting to deficiencies in the conduct of probabilistic sampling. In Part
B we have noted at various points the survival in the sample design of
the FBS of features characteristic of the formative period of sampling,
such as reliance on comparisons of sample and population means in
representativeness checks (Chapter B6) and the predominance of the branch
over the territorial principle (Chapter B10). We have also seen how
outdated conceptions influence attitudes concerning the optimal size of the
FBS sample (Chapter B2). In this chapter we make an overall assessment
of the extent to which the sample design of the FBS can be explained as a
legacy of the past.

Those Soviet writers who recognise the existence of outdated elements
in the sample design lay great stress on the influence of the tradition
of monographic budget surveys dating back to nineteenth-century Russia.
We describe the monographic origins of budget surveys in Section 2. In
Section 3 we consider the three main Soviet points of view on the "nature"
of the FBS: that of the TsSU officials who claim that it is organised in
accordance with modern sampling theory; that of the writers who criticise
its "monographic' aspects; and that of adherents of the monographic sclool
of thought, who criticise it for being insufficiently monographic. In
Section L we assess the likelihood that various features of the sample

design, such as the use of the branch principle and long periods of
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observation, are of monographic origin. We conclude in Section 5 with a
discussion of the nature and importance of historical determinants of the

sample design.

2 The monographic origin of budget surveys

The study of household budgets was introduced in Western Europe by
the social investigator LePlay. On a trip through Germany in 1829, he
stayed with a miner's family and recorded detailed observations on their
way of life (Lazarsfeld 1961). Over several decades he collected hundreds
of such "monographs". The detailed nature of these accounts, discursive
as well as quantitative in format,is shown by the fact that the 58
monographs published in the 1877 edition of "The European Workers" occupied
six volumes. Each monograph contained a description of the locality and
occupation, institutions of apprenticeship, contracts etc, the history of
the family, their style of life and sources of subsistence, as well as data
and commentary on income and expenditure.

This method of studying a few families in great detail, which came to
be known as the "intensive'" or "monographic'" method of investigation, was
first used in Russia by D.P.Zhuravskii, who published in 1846 data on the
budgets of two families with different income levels. His purpose was to
compare the patterns of expenditure typical of different social classes.

In the last quarter of the nineteenth century, the statistical bureaux
of many zemstva (bodies of local self-government created in 1861) conducted
monographic studies of peasant households. In the first of these studies,
conducted in Ryazan' guberniya in 1877-8, twelve budgets were compiled in
all, with two budgets representing each of six "types'" of peasant
household, ranging from "rich" to "indigent" (Matyukha, Postnikov and
Samoilov 1958). Larger-scale surveys of peasant households followed in

the 1880s and 1890s, to be supplemented after the turn of the century by
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some surveys of households of industrial workers (see Table B10.4).

The most common, though not the only, principle used in selecting
households for the early monographic surveys was that of "typological"
sampling. It was assumed that the population consisted of relatively few
distinct "types'" of household, identified in advance in accordance with
theoretical considerations, and that differences among households of the
same '"type" were not significant. Therefore it was sufficient to select
a very few, perhaps Just one or two, '"typical" households as representatives
of each type. Types were defined in terms of social class, economic
conditions, locality, branch of industry and so on. For example, it was
proposed at the Russian Statistical Congress in 1894 that the peasant
correspondent of the statistical bureau in each area be requested to provide
budget data on a household he considered to be typical of his area
(Wheatcroft 1980, Vol.1 p.34). The average size and characteristics of the
selected households were then to be compared with census data.

Thus, putting aside the difficult problem of how to make sure of
obtaining a "typical" sample, it seems that the ideal of typicality being
aimed at was a close correspondence between each member of the sample and
the average of the type population with respect to important known variables.
It was wrongly assumed that if the units selected were typical with respect
to known variables, they could also be taken as typical with respect to
the unknown variables being investigated (O'Muircheartaigh and Wong 1981).
The assumption of homogeneous types led to oversight of the desirability of
representing the variability of the population in the sample. Matyukha
(1967 p.162) tells us that the statisticians of the Penza zemstvo, in
selecting "typical" peasant households from "typical" villages, set

themselves the task, according to the Statisticheskii vestnik of 1914, "of

guaranteeing that nothing atypical or exceptional be included in the surve;'",

Matyukha's approving comment that '"this had great significance in providing
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for the representativeness of the sample" shows the continuing influence

over concepts of representativeness of the old monographic concept of

typicality.

3 Soviet points of view on the '"nature' of the FBS
We saw in Chapter AL that in the Soviet classification of '"forms of
statistical observation'" a distinction is made between "incomplete'

(nyesploshnye) surveys and "sample" (vzborochnxe) surveys proper. Incomplete

surveys are all those based on incomplete enumeration of the population,
irrespective of the method of selection used, while only surveys designed
on the basis of probabilistic sampling theory are counted as sample surveys
proper. The distinction is made necessary by the continued use of various
forms of non-probability sampling in Soviet statistics.

As the FBS sample is designed only partially in accordance with the
dictates of probabilistic sampling theory, there is room for controversy
regarding the definition of the FBS as a "form of statistical observation'.
There is among Soviet writers a dispute about the '"nature'" of the FBS which,
in spite of its occasionally scholastic appearance, concerns both the
adequacy of the FBS sample and the historical origins of the sample design.
It is useful to distinguish three basic points of view taken in the dispute:

(a) The point of view of TsSU officials who recognise that sampling
proper is 'the scientifically most perfect form of incomplete observation"
and who also designate the FBS as a sample survey proper, thereby implying
(if not explicitly stating) that the sample design satisfies the requirements

’
of sampling theory (Matyukha 1962, Ananyeva 196k p.31) .

(b) The point of view of critics who deny that the ¥BS can be
considered a sample survey "in the full sense", on the grounds that it

fails to satisfy the "basic requirements of the sampling method"
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(Vagradyan 1962). Such critics often designate the FBS in a way that draws
attention to the alleged retention in the sample design of monographic
elements - for example, Karapetyan and Rimashevskaya (1959) describe the
FBS as "a monographic sample survey". They argue for the elimination of

these elements.

(c) The point of view of certain statisticians who recognise the
existence of monographic elements in the FBS sample design, but who argue
not for their elimination but for their accentuation and for abandoning the
elements of probability sampling. "(The collection of) family budgets must
not be regarded as a sample survey; this is not a sample but detailed

monography" (Maslov 1967 p.155).

Let us take these points of view in turn.

(a) The apologetic point of view

We have seen that there is a tendency in official accounts of the FBS
to deny, conceal or minimise the divergence of the sample design from the
requirements which modern sampling theory makes of a sample survey. Thus,
the false claim is made that coverage by territory and branch is proportional
to population (Chapter B1); the exclusion of unskilled workers from the
survey is concealed, as is that of collective farmer households which share
a cow with other households (Chapter BL); and the probably false claim is
made that the response rate is almost 100 per cent (Chapter B5).

At the same time, one finds in the writings of TsSU officials a measure
of ambivalence towards the sampling theory the requirements of which they
recognise in theory and resist in practice. This often takes the fornm
of unconvincing arguments to the effect that sampling theory has not been
adapted to supposedly special Soviet conditions. There is "an increasing

lag of sampling theory behind the requirements of practice... The classical
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mathematical schemas for sample surveys are insufficient to solve the
problems arising out of Soviet reality" (Starovskii 1962).

The book on the FBS by the former Head of the TsSU Budget Survey
Department I.Ya.Matyukha (1967) is marked by an inconsistent attitude
towards sampling theory, of which the author is probably not himself
conscious. We have observed in Section 2 that in his account of the pre-
revolutionary budget surveys Matyukha uncritically accepts that their
monographic basis provided for representativeness. Elsewhere in the book,
however, due obeisance is paid to modern sampling theory, as in the treat-
ment of sampling error, which gives the false impression that sample sizes

in the FBS are set on the basis of sampling-theoretic calculations.

(b) The modern point of view

We may take the views of A .Kh.Karapetyan and N.M.Rimashevskaya as
representative of the views of those who deny that the FBS can be considered
a sample survey proper while arguing that it should be transformed into one.
It is a "monographic sample survey'" (Karapetyan and Rimashevskaya 1959),
in which "traditional forms of organising budget surveys with monographic
origins" are retained (Karapetyan 1980).

A variety of arguments are advanced in support of this proposition.
Karapetyan and Rimashevskaya (1959) declare that "the nature of any survey
is determined above all by its programme. The FBS, in the wide coverage of
its questions, is a monographic survey". Karapetyan (1980) considers the
use of the branch principle and of long periods of participation, and even
the practice of collecting complete budgets from individual families, as
products of the monographic origins of the FBS - points which we shall
assess in Section L. The most substantial arguments, however, are those
which stress the limited extent to which sampling theory is arplied in
the sample design. Thus, while in a sample survey the sarple size is

calculated to achieve a given precision of estimation, "in a ronogrsphic
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survey (as in the FBS - SDS) the sample size may not be the subject of a
calculation" (Karapetyan and Rimashevskaya 1959).

The most pertinent observation made by Karapetyan and Rimashevskaya
(1959),and the one which motivates their term "monographic sample survey",
is that the FBS sample design more or less satisfies the requirements of
sampling theory within individual sub-populations, defined by social group,
territory and branch, but not in the way different sub-populations are
represented in the overall sample. Similarly, Vagradyan (1962) states that
the FBS '"has become to a certain extent a representative sample within
individual branches'". The sample is therefore representative only at the
level of individual sub-populations. As we saw in Chapter B6, it is at
this level that the standard representativeness checks are carried out.

In the haphazard selection and coverage of individual sub-populations is
reflected the influence on the FBS sample design of the early monographic
budget surveys, which were restricted to particular territories and branches
and were uncoordinated with one another (see Table B10.4). We shall return

to this point also in Section 4.

(¢) The point of view of the monographic school

We may take Professor P.P.Maslov and A.E.Zhidikhanova as representative
of those writers who advocate that the FBS be transformed into a purely
monographic survey (Maslov 1967 p.155, 1971 pp.35-6, Zhidikhanova 1982).
In their view the aim of a budget survey should be not to achieve territorizl
representativeness but to explore differences among '"types" of families.
These differences can be described monographically on the basis of a small
number of selected families because variation within each '"type" is by

assumption insignificant:
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There are narrow limits to variation in consumption.

An adult needs about 3000 calories per day, and within a
given occupation or social group fluctuations are small.
Of course, the consumer has a great choice, but not so
great by statistical criteria (Maslov 1967 p.155).

Systematic sampling is accordingly "open to criticism" and should be
replaced by "selection by types", which would make possible a severalfold
reduction in sample size. The reduced sample "would give basically the
same results'". (See Chapter B2.) However, those families which are
observed should be studied in the greatest possible detail, and Maslov
questions whether the existing FBS programme is sufficiently full. The
influence of the ideas of nineteenth-century monography in all this is quite
clear.

An assessment of the extent of the influence exercised by this openly
monographic school of thought may help us judge the degree to which Soviet
thinking on the FBS sample design is determined by the legacy of the past.
For this purpose we shall briefly review the professional biographies of
two of the most important representatives of the school, Professor
P.P.Maslov and Ye.O.Xabo (Nekrolog 1978, Nekrolog 1970).

Professor Maslov (1902-1978) graduated from the Marx (later Plekhanov)
Moscow Institute of National Economy and spent most of his working life
lecturing in statistics at the Moscow Financial Insitute. In the 1930s,
however, he organised demographic and agricultural censuses in Tuva and
the Far North. He wrote widely on agricultural, financial and household
budget statistics, and on the statistics of international trade, and for
many years served on the scientific-methodological councils of TsSU USSR
and TsSU RSFSR.

Ye .0.Kabo (1888-1968) was a Bolshevik activist in her youth but had
no higher education. In the 1920s she headed the Department of Workers'
Budgets of the Central Bureau of Labour Statistics, and then worked in

research institutes in the 1930s and 1940s. Most of her publications dezl
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with budget studies, often in a historical perspectivez.

The fact that writers of the monographic school are in a position to
have their work published at all argues that they are not completely
without influence. Some statisticians who do not themselves actively
propagate monographic ideas do not object to having their names associated
with such ideas. For example, an article written jointly by Maslov and two
other statisticians, K.P.Romanovskaya and V.M.Simchera, recommends that
""the role of monographic methods of investigation" of FBS data be raised
and complains that the proposals previously made by Maslov (1973) have been
ignored (Maslov, Romanovskaya and Simchera 1978). On the other hand,
Kabo's exposition of the theoretical rationale of monography, in which
she takes issue with the criticism of monography made in 1910 by the famous
Russian statistician A.A.Chuprov, is preceded by an editorial disclaimer
drawing attention to the controversial nature of her ideas (Kabo 1972).

It seems likely on balance that the monographic school retains some
influence, though a rather modest one. The very existence of the school
must, however, make it more difficult for mathematical statisticians to
make good their claim to theoretical authority in the eyes of '"practical
statisticians apparently sceptical of the pretensions of both rival sets

of theoretical statisticiams.

L The possibly monographic origin of various features of the FBS
sample design

In this Section we consider whether various features of the FBS sample
design can reasonably be attributed to the monographic origins of budget

surveys in Russia:

(a) the incomplete and uneven coverage of different sub-populations
defined by social group, territory and branch;

(b) organisation of the sample on the branch principle;
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(¢) prolonged periods of participation in the survey;

(d) the collection of complete budgets from individual families,

as opposed to use of the method of momentary observations (Chapter B11); =ui

(e) certain practices which suggest an understanding of "represent-

ativeness" influenced by the monographic concept of "typicality".

Feature (a) is explained in terms of monographic origins by Karapetyan
and Rimashevskaya (1959) and by Vagradyan (1962). That features (b), (c)

and (d) are of monographic origin is argued by Karapetyan (1980).

(a) Incomplete and uneven coverage of sub-populations

As noted in Chapter B10, surveys of workers' budgets in pre-revolutionary
Russia were restricted to "partial or local populations'" of families
associated with particular localities or with particular branches within
localities (the Petersburg textile industry, the Baku oil industry etc.),
and were "without pretension to any wide representativeness" (Vagradyan 1962).
Although the budget surveys of the Soviet period were successively broader
in scale and coverage, with originally local samples within particular
branches being expanded in geographical scope, the coverage of sub-populations
remained incomplete and uneven. This incomplete and uneven coverage of the
population by the FBS sample can therefore be regarded as a legacy of the
earlier budget surveys (Karapetyan and Rimashevskaya 1959) .

However, the crucial factor in this development was presumably the
local and uncoordinated nature of the earlier surveys. The fact that many
of the pre-revolutionary surveys were designed on monographic principles

does not seem pertinent to the argument.

(b) Organisation of the sample on the branch principle

Most surveys of workers' budgets in pre-revolutionary Russia were
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organised on the branch principle (see Table B10.4). They covered local
branch complexes at a time when whole families tended to be employed by
a single industry from generation to generation and when each industry
tended to be concentrated in a particular locality.

As the coverage of the FBS was expanded geographically, and as
industrialisation did away with the restriction of branches to particular
areas, the study of territorial-branch complexes was superseded by that of
Union-wide branch breakdowns. For example, oil workers in Azerbaijan were
now taken together with oil workers from new oil-fields on the Middle Volga
(Tatar ASSR), in Western Siberia (Tyumen') and so on. This constituted an
extremely heterogeneous group with respect to climatic and living conditions
and consumption patterns, average data for which had 1little meaning.

Moreover, there is a growing tendency nowadays for members of the same
family to be employed in different branches, or even to fall on different
sides of the worker-employee division, so that very many families cannot
be rationally allocated to any one branch or even social group (worker,
employee). As a result the traditional methodology is outmoded (Karapetyan
1980 p.28).

The predominance of the branch principle seems, however, to be a
specifically Russian tradition with no necessary connection with the
monographic method as such. Early budget surveys in other countries did
often cover particular occupations or industries, but often, as in France,
they were organised on a territorial basis (International Labour Organisation
1925) . The first surveys in the USA were of workers employed in various
industries (iron, steel and allied industries in 1890, cotton, wool and
glass industries in 1891), but these were soon followed (in 1901-2 and
1918-9) by surveys of workers' families in the main industrial centres

selected without reference to industry (International Labour Organisation

1926) .
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That there is no necessary connection between monography and the use
of the branch principle is confirmed by the fact that Maslov (1967 p.155)
argues simultaneously in favour of reconstruction of the FBS on a monographic
basis and in favour of abandoning the branch principle, recognising that
"the structure of expenditures depends not on the branch in which the head

of the family works but on real per-capita income'.

(c) Prolonged periods of participation in the survey

Karapetyan (1980) describes the observation of "a restricted number of
families over a long period" as a 'monographic form'. However, neither the
early Russian budget studies (see Table B10.4) nor the early Western surveys
usually extended over long periods. The practice of prolonged periods of
participation seems to have arisen only in the Soviet period. It is
conceivable that it is in part motivated by a desire to be in a position to
follow changes in the budgets of particular families over long periods, in
accordance with the monographic approach. Thus Aleshina (1965) describes
the growth in living standards of the same 103 families over the eleven
years 1951-1961, and Kabo (1967) regrets only that this comparison cannot
be extended back to budget data from the 1920s. This work, however, is
based on data from a small-scale budget survey conducted by the trade unions
(VIsSPS); it could not be carried out on data from the TsSU survey because
TsSU stores data from individual family budgets for only one year (Chapter
c5).

Perhaps one could impute some ''monographic' significance to the detailed
propagandistic accounts of how life has changed for the better for individual,
presumably typical, families in the budget survey which occasionally appear

in the press or elsewhere (for example, Tatarskaya and Guryanov 1957).
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(d) The collection of complete budgets from individual families

We have seen how use of the method of momentary observations would
replace the collection of complete budgets for individual families, in
which income balances expenditure, by the collection of different categories
of budgetary data from independent samples with different periods of
observation (Chapter B11). As an advocate of this method, Karapetyan (1980)
argues that balances for population groups of similar families would be

just as valuable as individual family budgets, and that:

«.. the compilation of individual family budgets has

become a serious obstacle which must be overcome

(above all, psychologically) in order to use properly

statistical methods of mass observation.
Thus he regards the collection of complete individual budgets as another
outdated practice carried over from monographic surveys. However,
irrespective of the advantages and disadvantages of abandoning complete
budgets, this is not essential for the application of "properly statistical

methods'": Western surveys of complete household budgets are genuine sample

surveys.

(e) The concepts of "typicality" and "'representativeness'

In Section 2 we made the distinction between the monographic concept
of "typicality" and the modern concept of '"representativeness". A "typical"
sample is ideally one in which every unit is typical, or average, for the
population or for a sub-population ("type'"), while a "representative"
sample ideally reflects the structure of the population in full, including
its atypical parts. A number of features in the sample design of the FBS
suggest that the concept of "representativeness' being used is to a certain

extent distorted by the influence of the older concept of "typicality":
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i. the use of mid-interval starting-points in systematic selection of
enterprises, workers, collective farms, collective farmer households
etc., leading to the "tail-cutting bias" which reduces sample

variability (See Chapters Ak and B1);

ii. sole reliance on the comparison of sample and population means in
checks of sample representativeness, with no attention paid in
practice to comparing other aspects of the distributions of survey

variables (See Chapters A4 and B6); and

iii. the method of directed selection of replacements for the purpose
of improving the representativeness of the sample, conceived of in
terms of means only, leading (as in i.) to the reduction of sample

variability (See Chapter B8).

The case for attributing these practices, at least to some degree, to
the influence of the monographic tradition is perhaps stronger than the
case for so attributing such features of the sample design as incomplete
and uneven coverage of sub-populations, use of the branch principle and
prolonged periods of participation. However, even here the idea of
monographic origins remains, in the absence of more thorough historical
research, no more than a suggestive hypothesisa.

The importance of those features of the sample design of the FBS
which appear to reflect an outdated conception of representativeness should,
moreover, not be exaggerated. The concept of "representativeness" underlying
the sample design is on the whole a modern one. Thus, though the use of
mid-interval starting-points reflects a notion of "typicality", systematic
sampling itself is designed to achieve a sample representative of the entire

population distribution on the ordering variable.
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5 The legacy of the past: concluding discussion

The influence of outdated traditions on the sample design of the FBS
is not very surprising in the light of the history of sampling in the USSR
outlined in Chapter A3. The FBS was first established around 1930, just
after the development of sampling in Soviet socio-economic statistics was
frozen. At this time modern sampling theory had not yet been fully
elaborated, let alone fully integrated into practice. The sample design
of the FBS was accordingly only imperfectly informed by modern sampling
theory. At no point since the 1930s has the FBS been fundamentally
reconstructed in the way that would be required to bring its sample design
fully into line with modern sampling theory.

The sample design of the FBS is in consequence rather eclectic in
nature, incorporating both outdated and modern elements. Its transitional
character is reflected in the variety of the criticisms to which it is
subjected. Those who understand mathematical statistics criticise the FBS
for its divergencies from the requirements of modern sampling theory,
while those who remain committed to archaic sampling conceptions criticise
it for conforming too closely to the requirements of modern sampling theory.
If the sample design is far removed from that of a properly organised
modern sample survey, it is also far removed from early forms of non-
probability sampling such as monography.

In the West large-scale budget surveys were in general organised only
after the Second World War, by which time modern sampling theory was fully
developed and could be applied without difficulty. It was not necessary,
as it would have been in the USSR, to undertake a basic reconstruction of
already established budget surveys in order to modernise their sample
design. The deficiencies of the present-day FBS are therefore in a sense
the product of its relatively early establishment.

Although the nineteenth-century monographic tradition may well have
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been one of the formative influences on the sample design of the FBS, it
would surely be even more misleading to designate the FBS a '"monographic"
survey than it would be to designate it a sample survey proper. The
importance of outdated elements in the sample design should not be
exaggerated. Furthermore, by no means all features of traditional origin
have any necessary connection with monography as such. Soviet writers
such as Karapetyan tend to attribute to the influence of monography aspects
of the FBS which have a traditional origin independent of monography (use
of the branch principle) and even aspects which appear to lack traditional
antecedents (prolonged periods of participation)h. The legacy of the past

in the sample design of the FBS is a complex and varied one.
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Notes to Chapter B12

We can also include under this heading the point of view of those
who consider the FBS a sample survey as regards its sample design
but not as regards its programme: '"(The FBS is) monographic in the

breadth of its programme, but a sample survey in the heterogeneity
and size of its sample" (Shvyrkov 1965).

The biogreghy of A.E.Zhidikhanova is not known. An article by her
about the FBS, written from the monographic point of view, was
published by the Central Mathematical-Economic Institute in 1982
(Zhidikhanova 1982).

One circumstance which casts some doubt on the hypothesis is the
opposition of such representatives of the monographic school as
Zhidikhanova to what they see as excessive reliance on means.
They object especially to '"mechanical" means which confound the
various "types'". They regard the identification of the "typical"
as a subtle judgement requiring insight into the "essence'" of the
phenomena under study: '"There is no guarantee that the genuinely
typical should be reflected in the mean" (Zhidikhanova 1982).

The term "monographic'" often seems to be used in a very loose
sense to refer to any method of sample selection which is subjective
in nature or does not accord with sampling theory.





