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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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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
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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

19

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.

(f- %

” i

2 W,

-
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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





