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INTRODUCTION

General remarks

1. The Statistical Commissior of the United Nations at its eighteenth session
in 1974, inter alia, adopted reconmendations cn statistics of the distributive
trades and services, endorsed the proposal of the Secretary-General and recommende
"the preparation of a manual on the organization and conduct of surveys, to be
issued as a methodological supplement to the international recommendations". l'
2. This publication has been prepared in response to that recommendation and
is intend.d as a pr@ctical guide to the planning and management of censuses and
surveys o distributive trades and services, with particular attention to the
problems faced by countries at un early stage of statistical development.
3. The conceptual framework of the inquiries for which the practical aspects
of their undertaking are discussed in this manual is outline<d in the internutional
recommendations adopted by the Statistical Commission. g/
. In view of the similarities between industriel and distributive-trade
inquiries, this manual incorporates a discussion of some methods and procedures
that are also applicable to industrial surveys. However, since at present most
- .atries conduct industrial and distributive trade inquiries separately, it 1is
thought that separate manuals, by providing more specialized guidance, would be

easier to use by those countries planning to conduct such inquiries.

1/ Official Records of the Economic and Social Council Fifty-eighth Session,
Supplement No. 2 (E/5603), para. 97.

2/ International Recommendations on Statistics of the Distributive Trades
and Services, Statistical Papers, Series M, No. 57 (United Nations
publication, Sales No. E.75.XVII.9).




5. For the purposes of the present manual, a census is conceived as a
comprehensive inquiry conducted at infrequent intervals, usually of 5 or 10
years. Current surveys are those conducted at frequent intervals - monthly,
quarterly or annually. Censuses and surveys encompass the activities of whole-
sale and retail trade, restaurants and hotels and selected services as defined

in International Standard Industrial Classification of Al)l Economic Activities

(181C) 2/ major division € and parts of divisions 83, 94 and 95. The units for
which statistics are compiled are business establishments (stores, siops, offices
or other aingle locations) within the territorial boundaries of the country.
Enterprises are not the basic statistical units, although in some cases they

may be the reporting units.

Organization of the manual

6. The present manual attempts to discuss the steps that should be taken in
orde:1 to plan and conduct a distributive-trade inquiry. 1Its content has been
organized, whenev... possible, following the sequence in which the operations
should be planned for the inquiry. In many &spects, the methods used for infre-
quent censuses and current surveys are uite similar. However, when a different
treatment is required, this has been so indiceted.

T. Chapter I describes the preliminary steps and major considerations for

the organization of the inquiries, chapter II describes the needs and uses of
distributive-trade data, chapters III and IV are devoted to discussions of general
planning and organization, mansgement and budget. Chapters V and VI examine

questions related to the scope, coverage, classification and design of ,rms and

International Standard Industrial Classification of All Economic
Act vities, Statistical Papers, Series M, No. 4, Rev. 2 (United
Nations publication, Sales No. E.68.XVII.8).




questionnaires. Chapter VII considers methods and problems of data collection.
Chapters VIII and IX describe the steps and problems associated with data pro-
cessing, tabulation, review and correction. The manual ends with chapter X,

& discussion of the publication of results. A detailed discussion on practical
sampling techniques in distributive-trade inquiries is provided in annex I.

8. The manual should be regarded only as a set of practical suggestions on
the most important aspects of organizing and carrying out distributive-trade
inquiries. 1In the brief compass of this document it has not been possible to
discuss every subject in adequate detail and the recommendations included merely
constitute a guide to certain aspects of taking a survey. Every country con-
templating such an underteking will need to study these recommendations further
in order to adapt them to its particular conditions.

9. Although international recommendations are intended to reflect common
practices in the majority of countries, those interested in a more detailed
discussion of certain topics or in the particular experience of certain countries
should communicate with such countries to determine the problems they might have
encountered and to benefit from their solutions. Advice on particular problems

may also be obtained by writing to the Director, Statistical Office, United
Nations, New York, N.Y. 10017.



I. PBRELIMINARY STEPS AND MAJOR CONSIDERATIONS

Study of existing programmes

10. While the international recommendations have suggested the kinds of data

to be collected in the field of distributive trades and services, it is necessary
for each country to review for itself the data already being collected and what
its objectives should be. This requires the study of administrative reports
being collected by various goverrment agencies and a thorouvgh investigation into
the data needs of private and public sectors.

11. A reviev of govermment functions may reveal that a wealth of data is already
available in connexion with the operation of taxing agencies, the regulation of
financial organizations, the administration of labour laws or the operation of
social welfare activities. These data need to be examined to determine whether
they are usable in statistical programmes in addition to the regulatory or
administrative functions that required them originally.

12, To determine data needs, it will be necessary to contact two major classes
of users, governmental and private. It is worth noting that decision- and policy-
making units of the Govermment frequently determine their actions without adequate
statistical information. Were they given the opportunity of voicing thelir needs,
their requests for data could well be overwhelming. The problem would then be one
of limiting the programme to feasible levels.

1%, One way of exploring the date needs of private users would be to see what
data programmes private organizations undertake. It will usually be found that
such programmes are statistically unreliable because of their inability to achieve
high and representative response rates, but they are conducted because no other
approach is possible. The fact that the organization is, nevertheless, driven to

make the effort is a good indication of the usefulness of the data.

- k-



14.  In reviewing data needs, it should be kept in mind that there are two major,
albeit highly integrated, types of programmes that need to be considered. The
first consists of a comprehensive census which attempts to develop statistics in
comparatively great detail as a basis for understanding the structure of the
entire sector. Such a census is usually taken at infrequent intervala, perhaps

5 or 10 years apart, and requires a long period of time for planning and processing.
The second type of programme is conducted at more frequent intervals - monthly,
quarterly, annualiy, is much more restricted as to subject matter and may be
conducted on a sample basis. While the samples used in current surveys do not
necessarily have tu be selected from complete census enumerations, they will be
more reliable and useful if so based. This permits tying the two sets of data
together and acts as a check on the functioning of the samples between census
periods.

Study of internationel recommend+tions

15. As indicated above, the international recommendations adopted by the
Statistical Commission and since published by the United Nationa-g/are available

to assgist countries in developing their diastributive-trade statistics. The
publication ircludes discussions on the following subjects: the scope, coverage

and units used; the characteristics of the astatistical unit and its classification;
the {tems of data to be gathered and statistics to be publizhed; and the definitions
of items of data. The programme outlined includes recommendations concerning
infrequent inquiries (censuses), annual inquiries and ore-frequent-than-annual

inquiries. For each category, recommendations are made concerning which items of

4/ International Recommendations o Statistics of the Distributive Trades
and Services, Statistical Papers, Series M, No. 57 (United Nations
publication, Sales No. E.T75.XVII.9).
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date should be included. Discussions of major problem areas, especially the
definitions of statistical and reporting units and definitions of establishment
characteristics, such as kind of activity, type of operation, kind of economic
organization, kind of legal organization and type of ownership, location and
size, are also provided. It is not expected that these recommendations will be
found accepteble in every detail by all countries. Appropriate modifications
should be made dependent on each country's special circumstances. An attemp
should be made, however, to fit the national programme into the framework of

the international recommendations so that meaningful comparisons can be made

from country to country and world statistics can be further developed on the
basis of standard concepts. As the economics of the world become more integrated
and interdependent, standardization can lead to a better understanding of the
interplay of economic forces and a more intelligent solution of zconomic problems.

Major considerations

16. Because of the great complexity of both the infrequent censuses and the
current surveys, it is important that all aspects of the work to be performed be
understood and planned for. It is necessary to consider carefully each operation
and its interactive effect to make sure that the final product will be acceptable.
This is especially true for infrequent censuses for which it will take 5 to 10
years to make the necessary modifications in the specifications. For the more
frequent surveys, corrections can be made more frequently and the effect of an
error will not be so disastrous. The develomment of a well thought out programme
specifically adapted to the needs of the particular country is important. Statis-
tical systems that work well in one country mey be quite inappropriate for use in
another country.

17. A proper and realistic budget is a function of thorough advence planning and

-6 -



understanding cost allocation. Freqguently, the person responsible for the
technical aspects of the programme is also burdened with the responsibility of
budgeting,with the result that costs are underestimated. It is important that
& competent budget analyst review all operations to make sure that the budget
is proper and sufficient. Contingency reserves must be provided for in the
event of emergencies. The operation must be thoroughly analysed to make sure
nothing of significance is omitted. Because of poor planning and budgeting,
some ccuntries have found that their funds were largely expended in the collection
phase and no resources were left to complete the processing of questionnaires
and publication of resylts.

18. A very common shortcoming, especially in infrequent censuses, results from
overloading the programme and complicating the guestionnaire to the point that
the entire system breaks down because of its complexity. While it is important
to include vital information, such information may be lost either because the
respondent balks at the great volume of data requested or does not have some

of the data readily available, or because it becomes impossible to process the
date because they are so elaborate. It is especially important in_initiating -1
new‘irogramme to keep the content of the questionnaire as simple as possible to
assure the successful conclusion of the census.

19. To have a successful survey, it is essential to obtain the co-operation

of the respondents. One way of obtaining such co-operation is through legal
compulsion, and the provision of penalties for non-response is probably a
necessity in the case of comprehensive censuses. The case for current surveys
based on samples is not so strong, since in such surveys the respondent selected

in the sample is asked to assume a burden not universally applied. In any

-7 -



event, a willing collaborator is more apt to supply a more correct and timely
xreport than one who 18 recalcitrant. Therefore, it behooves the survey manager

to work with business organizations and representatives of large firms to establish
a proper climate for tne conduct of the survey. Sometimes this means the inclusion
of some special item of data wanted by a specific industry and sometimes the
exclusion of an unwanted item. It also means that the data requested must be
readily obtainable from the business records of the respondents. A rather frequent
form of complaint by business firms is that the requested data have already been
supplied to another govermmental agency. While this may be true, it is often
necessary to request the same information again because of timing or the complexity
of transferring the data from the other agency.

20. As mentioned above, it may be possible to use regulatory agencies for the
purposes of the inquiry. First, a mailing list is usuelly available or could be
developed from their records. Such a list frequently contain- addresses in addition
to industry classification and perhaps some kind of data such as volume of sales.
This information can be very helpful in developing a directory for use in the
census or in the preparation of samples for current surveys. Secondly, if the
regulatory agency is already collecting data, it may be possible to ask it to
modify its requests in order to accommodate the needs of the inquiry.

2l. Use of the records of other govermmental agencies will frequently require
skilful negotiation, since such agencies are not primarily concerned with statistics.
It will also require careful wlanning to make sure that such records become avail-
able on time and in the proper form for use in the survey. A problem may arise
because data from a regulatory agency may have been collected under a promise of

confidentiality. Since the surveys will also be collecting data under a law that



promises' confidentiality, the use of the data from the regulatory agency can be
Justified so long as the statistical agency personnel are sworn to confidentiality
and the publications contain no data that will disclose the operations of any
firm. The converse, however, is not true; that is, information on individual
firms collected in the statistical survey cannot be transferred to a regulatory
agency, since such information was obtained with the promise that it could not

be used for regulatory or taxing purposes.

22. A mumber of items of data in surveys of distributive trades and services

are similar to data items contained in other surveys being conducted either by

the statistical agency or by other govermmental units. It is important to ensure,
as much as possible, that common items are defined in the same way, so that data
from different surveys may be compared or aggregated. Modifications that may be
required because of special conditicns in a particular industry should be designed
to make the resulting data comparable. This is especially important with respect
to the same data being collected in a comprehensive census and in a current survey.
For example, because of the necessity for the rapid collection and publication of
data in a monthly survey, the respondent may have some difficulty in adjusting his
sales data for such items as value-added taxes, trade-ins, refunds ete. This could
lead to non-comparability of data between censuses and current surveys.

23. In most countries, there is usually a data-collection organization already in
existence. A decision has to be made concerning the extent to which the different
surveys can or should be integrated, since there are usually a number of common
elements. While it is possible to integrate many of the processing operations, the
planning functions, especially as they relate to date content and industry knowledge,
need to be provided for in a separate organization. Even in the case of the pro-
cessing operations, care should be taken not to lose sight of the fact that know-
ledge of specific industries is important in assessing the nature of problems and

how they should be sclved.
- 9 -



24k. Many surveys turn out to be unsuccessful despite great efforts made prior
to conducting them, because the final test can come only from the actual conduct
of the survey. In all cases, the minimum activity prior to launching a survey
should include visits to business firms to review the questionnaire content.
owever, it would be much better if a full-scale pre-test could be conducted to
test all aspects of the survey from planning through publication. This is
discussed in more detail in parsgraph 65.

25. The international recommerndations published by the 'nited Nations g/contain
a brief discussion on the nead for distributive-trade statistics. The following
chapter attempts to describe the more important users of the information sought
in the inquiries. Tt is hoped that consideration of the users as well as of

the purposes for which the informaticn iz needed by them will assist the planners
of an inquiry not only in seleccing the items to be covered and deciding on their
importance but also in preparing publicity and answering queries about the useful-

ness of the programme.

International Recommendations on Statistics of the Distributive Trades
and Services, Statistical Papers, Series M, No. 57 (United Nations
publication, Sales No. E.75.XVIi.9).
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II. NEEDS AND USES OF DISTRIBUTIVE-TRADE STATISTICS

General remarks

26. Statistics on the distributive trades and services tend to be assembled

much later in the course of economic development than statistics on agriculture,
manufacturing and the extractive industries. This 1s so because the primary
activities of man are initially involved in the provision of the basics, namely,
food, shelter and clothing. It is only when society has been able to accumulate
surpluses that trade pecomes important. Specialization in the form of the provisio
of services is an even later development. Just as it was found useful to gather
information concerning agriculture and manufacturing as an aid to understanding

and improving these functions, so it becomes useful to gather data on distributive
trades and services when these also become important economic activities.

Governmmental needs and uses

27. There are many ‘ways in which different depa>tments of government can make
use of data on the distributive trades and services. One of the most important

is as a basis for assessing trends in thc economy. For short-term trends, annual
and more frequent estimates of this sector of the national economy play an
important role. This is especially important in the fields of retuil trade and
personal servires, since these activities reflect final consumption, the goal of
all economic activity. In consumer-oriented economies the rise and fall of final
consumption necessarily affects all other economic activity and thus becomes the
single most important indicator to be watched by the govermmental sgencies respon-
sible for economlc policy. To the degree that production and consumption are not

bridged through the medium of trade, this indicator becomes less important. 1In

- 11 -




addition to measuring final consumption, it is helpful to measure other aspects
of the distributive trades and services, such as wages and salaries earned in
the sector, changes in stocks and gross fixed cepital formation.

28. Besides measuring trends in the economy, the data on distributive trades
and services can be used in establishing policy (and in measuring the effects of
policies already established) in many different areas of governmental activity,
for example, in establishing the level of revenue that can be expected from the
imposition of taxes such as sales taxes, value-added taxes and payroll taxes

and in determining whether the expected level of income has been achieved. The
data are also needed for the computation of national income and product statistiecs.
Other programmes that may be helped include evaluating the need for mcdification
of the transportation system, measuring the need for labour and its utilization,
planning regional development programmes, drafting social welfare programmes such
as social security, minimum wage and unemployment insurance, evaluating anti-trust
programmes etc.

29. Despite the. usefulness of data on distributive trades and services to the
Govermment, it should always be kept in mind that supplying this information
becomes an expense for the business firm which, in the aggregate, may be much
higher than that for the Govermment. Requests for complicated data in this
segment of the economy may be particularly burdensome, because the typical firm
is small and may not keep'adequate records. These facts should be weighed in
determining the data content of the programme.

Business needs and uses

30. While the business community is the principal supplier of data on the

distributive trades and services, it is also a very important user of such data.



It may also be a beneficiary of their proper use, because the decisions made

by the Government as they affect business can be made more intelligently. Such
decisions can be promoted or objected to by business representatives on a sound
basis if the facts are avallable. While it is true that only larger firms can
afford the staff to analyse the data, smaller firms can be effective in moulding
policy through their trade assoclations in tneir role as representatives of

smull businesses.

31. One of the prime uses of the data by business is in the determination of

the location of business outlets. Of course, data on the nature of population

and income distribution need to be used in conjunction with business data.
Industry analysts can get a good picture of an entire industry in terms of the
size of units, the proximity to population centres, the ratio of payroll to sales
and of inventory to sales, market penetration, industry trends over time, kind-of-
business outlets for specific commodities and several other useful factors, depend
ing on the kind of data collected and the time and energy invested in the analysis
of tue information assembled. The more complex information cannot, of course, be
0llected in the annual and more-frequent-than-annual surveys but only in the
infrequent comprehensive censuses.

32. In addition to fir.is in a spe ific industry that make use of the data,

firms in industries that perform services for business also find the data useful.
For example, public utilities and transportation companies can do a much better
job of planning if they have detalled knowledge of the structure of the many

units involved in retail, wholesale and service trades. Similarly, all types of
equipment manufacturers can study the market for their gcods. Manufacturers of
coomodities that will be sold through wholesale or revail channels and wholesalers
seeking knowledge of their retail outlets can make good use of the data. Financia

institutions are another type of firm with a strong interest in the statistics.

- 1% -
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Other needs and uses

23, A use of the data which should not be overlooked is that relating to the
academic field. A primary application would be in schools of business adminis-
tration as a basic tool in the training of personnel who will become part of
management in moderately sized and large business organizations. Another
application would be in the training of economists, market analysts and survey
statisticians. Persons being trained as labour economists, financial consultants,
or govermment cconomists will also find the data useful.

3k, Labour organizations will find the data useful in their activities in the
field of wage negotiations. They can relate data on their membership with
information on the location and rumber of workers in the areas in which they
are active to determine where treir organizing efforts might be most effective.
Furthermore, the knowledge taey gain of the structure and functioning of the
industry can be helpful in establishing reasonable demands and negotiating
effective contracts.

5. A basic use to which the results of the infrequent comprehensive census
can be put is in the design of the samples to be used for other surveys, especi-
ally those conducted anmually or more frequently. The comprehensive census is
the ideal framework from which the most efficient sample csn be selected, since
it contains such characteristics of the units to be sampled as kind, size and
location of business and consists of a complete enumeration which includes the
name and address of each unit. While private sampling organizations cannot have
access to the detailed information available to the Govermment, it is still
possible for them to make good use of the published data, both in the design

of an efficient sample and in checking the results of their work against

govermment totals.
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36. Finally, the expansion of statistical programmes to include the dissemina-
tion of information concerning the distributive trades and services will add
another facet to the general fund of knowledge and improve public awareness of
the facts of business life which makes possible the informed influence of indiv-
iduals on public policy. Those involved in moulding public opinion through
various communications media--newspapers, magazines, television--will have access

to the data which will permit better ewvaluation of public and private programmes.

- 15 -~



ITI. GENERAL PLANNING AND ORGANIZATION

Preparing a brief for approval of the programme

37. For the purposes of this manual, it is assumed at this point that come
responsible persons in authority have tentatively decided that it would be

useful to po ahead with a programme of statistics in the field of distributive
trades and services. Tt is also assumed that there is already in existence a
statistical organization which is engaged in other survey work. As an inttial
step in the process of receiving approval for the programme, it would ba advis-
able to prepare a brief or justification for the proposed programme. Much of

the work outlined below can be used in preparing such a brief. It should include
some general idea as to cost, timing and personnel requirements. This need not be
in great detail but should be adequate to give the agency head some indication of
the order of magnitude so that he can make a decision as to whether to recommend
approval or modification of the programme. A good job of presentation at this
time will go a long way towards having the project approved.

Legislative requirements

7, Once the statistical agency has decided to sponsor the programme, it is
usually necessary to pass a law (or to modify an existing statute) establishing
authority for the programme. The law should be drafted .o include reference to
scope (which should be broad enough to cover all retail, wholesale and service
trades), the frequency of the c. nprehensive censuses, the nature of the annual
and more frequent surveys, the rules of confidentiality as they relate to the
disclosure of information supplied by a business firm and the imposition of

penalties for failure to respond or wilful falsification of the requested data.

- 16 -




This sets up the charter under which the various surveys can be planned for and
conducted. Where wide powers to gather economic information are already v sted

in a govermment official, a decree or executive order should carry sufficient
authority. The decree should contain the same provisions as those outlined above.

Determining organizational structure

%9. Any decision ~n organizational structure will be conditioned by the existing
statistical organization. Where there already exists a functionalized structure
with separate subject-matter, planning staffs, a field organization, a publica-
tions division etc., it may merely be necessary to add a planning staff for dis-
tributive trades and services which would prepare the specifications for the
various operating divisions which, in turn, would set up separate units for the
handling of these surveys. Where, however, the processing functions heve not

been established as separate operations, it will be necessary to have an organi-
~ation in which planning and processing are combined in a single group.

Lo. One function that is normally relegated to a separate staff is that of

field work which in all probability will be performed for a nmmber of different
programmes. A field staff becomes especially important when the programme provides
for data to be collected from an area sample in u series of current surveys.

Where a country has not previously established n field organization, the initl..-
tion of such an operation becomes a major and costly task.

h. In weighing the merits of a system combining processing and planning functions
in a single staff against those of a division of work based on the function to be
performed, two important factors are the nature of the personnel available and the
volume of work to be performed. The planning function requires personnel strongly

grounded in subject-matter problems. The processing function also require:
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epecialized knowledge and skills. 1ideally, the staff would be vroficient in
both types of activities, but this is often not the case. Furthermore, each
activity will probably require the full time and attention of the personnel
assigned to it.

Lo, It 18 very important to understa..i the effect that processing can have

on the quality of the data that is to be produced. Too often, a staff whose
chief function is to process data will use short-cuts and make procedural
modiftications which, while they may speed up the processing and r duce the cost,
will so affect the data as to make them useless. On the other hand, combining
the two functions may result in highly competent subject-matter personnel
devising a very inefficient operation and the wasting of funds which results

in the abandorment of t> programme. It is extremely important that both
functions be kept in mind at all times and that those engaged in planning
always consider the way in which their plans will affect processing, and vice
versa. A short course on subject-matter should be given ‘o processing personnel
which should be reciprocated by a short course in processing to be given to

sub ject-matter personnel.

Assembling the planning starf

g%, The functions to be performed by the planning staff consist of determining
subject-matter content; consulting with data users, trude associations and
respondents; designing and testing questionnaires; participating in planning
data-collection and data-processing methods; preparing instructiors to respondenta;
preparing specitications for processing rcported data; resoiving data-collection
problems; planning the publications and writing texts; and reviewing tabulated
data professionally. The staff to perform these functiors must obviously be of

a high calibre. The bagic skills required are a knowledge of statistics and

rconomics with some aptitude in mathematics.
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L4. A full-scale programme of both infrequent censuses and of frequen: surveys
would preferably require setting up two planning groups, one for each programme.
This is based on the fact that a repetitive programme of frequent surveys, such

as a monthly series, requires the full-time attention of the staff assigned to
that work, and the assumption by that staff of the additional duties related to

a comprehensive census would result in both programmes suffering.

4s. The staff assigned to planning specific phases of the census should later
have responsibility for carrying them out. This helps to ensure continuity of
planning and implementation of the planned operations. Tt permits the training
and experience acquired in the planning stage to be utflized to the fullest extent

in the later census operations.

Organizing advisory groups

46. At an early stage, the .planning staff should organize two major advisory
grouvs of data users. These can be very helpful in utilizing the collective
Judgement and knowledge of govermment officials and the public in working out

the objectives of the census. They can also be helpful in launching the census

by helping to secure needed legislation, funds and public co-operation.

47. The first group that should be formed is a governmental advisory group.

It should consist of eaperienced goverrment officials who are users or potential
users of the data. These officials should be in high-lev~.l positions, so that they
can speak authoritatively for the agencies they represent. They should also be
technicians who understand the nature of atatistical programmes and their limita-
tions. Possible candidates are representatives of the ministries of labour,
social insurance, commerce and other agencies charged with regulating or promoting

trade and services or economic planning and analysis.
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48, The second major category of data users for which an advisory group should
be formed consists of non-governmental users. These include representatives of
market analysis groups (private and academic), representatives of communications
media (newspapers, radio, television), statistical research organizations,
economists and consumer organizations. Again, an effort should be made to select
members who have some knowledge of survey problems and can make a contribution

to the planning rather than people who cannot function in such a capacity. If

it is found that the advisory committee is becoming unwieldy ¢fue to its size,

it may be necessary to split it into two or more subgroups.

49. Two types of organizations have been deliberately excluded from the
advisory groups, not because their advice is not needed, but because consultation
with them 1s of a different nature. The first consists of trade associations
which need to be consulted in greater depth and with specific reference to the
needs and problems relaling to a specific trade. It is, therefore, recommended
that each trade association that represents an industry included in the survey

be contacted separately to review the impact of the survey on that industry. The
second excluded group consists of accountants. Representatives of this group need
to be consulted with respect to data availability and the time needed for reportin
Again, this should be done as a separate activity, and accountants should not be
included on advisory committees.

50. At the stage when the planning staff has arrived at a preliminary conclusion
concerning the data content of the survey, it would be advisable to set up a
system for keeping a formal record of all clervances conducted in arriving at

the survey content. This record should include the date of contact, the person
contacted, the method used (mail, personal interview, telephone), the comments

of the reviewer and the response of the planning staff representative. Such

a reenrd will prove very useful for future reference.
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Fundamental decisions

51. Once the su-svey has been approved and the planning staff has been assembled,
there are several matters that must he decided, at lcast tentatively, at a very
early stage by the planning staff. They are briefly examined in the following
paragraphs.

Scope

52. While the general decision on the industries to be included in the survey
will already have been made, it will still be necessary for the planning staff to
review that decistion with specific reference to each industry to be covered and to
consider what modifications may need to be made. It may be established that with
some slight additional cost the survey may be expanded to cover an industry in
greater detail or to include an industry not previously contemplated. Or it might
be determined that a particular industry should be omitted because it is impossible
to enumerate it.

Coverage

5%. A very important early decision to be made which has a great effect on the
budget pertains to coverage. Especially important is the decision of whether to
attempt complete coverage or to omit such categories as ectablishments operated in

homes; those with no employees; those under s specified size or volume of business

ete,

Availability of funds

5k, The planning staff needs to know just how firm the commitment 1s to pr.ceed
with the survey and what level to plan for. The statistical agency should be
able to make a fairly definite statement so that the objectives of the programme

can be gearcd to a reasonable estimate of the funds that will be made availlable.

I



Method of assembling data

55. Once decisions are male on scope and coverage and it is reasonably certain
that adequate funds will be made available, a firm decision should be made on the
method to be used in assembling the data. Answers should be given to such
questions as To what extent will data be obtained from other govermmeut agencies?
To what extent will sampling be used? What portion of the universe will be
covered by mail? To what extent will data be collected by field enumeration?
How will physical location be determined for ..on-respondents? and How will
addresses be obtained for mailing purposes? Representatives of both the planning
and the processing staffs will have to work jointly on these questions.

Method of data process.ing

56. With the continuing advancement in the design of data-processing equipment,
the number of options available for use in processing and tabulating data continues
to expand. It is necessary to insert a word of warning at this point. Too often
a decision is made to use sophisticated electronic equipment when it is really not
only unnecessary but actually inadvisable. Even the most statistically advanced
countries have had great difficulty using such equipment, and unless personnel
are available who have mastered the problems of writing the programs, operating
the machines and maintaining the equipment, it would be better to use the simpler
systems. The first considerations should be the type of equipment available and
the feasibility of using it for processing the results of the. survey.

5T. In any event, a decision must be made on the type of equipment to be used
and the extent to which clerks and profess‘onal staff will be needed in editing
reports and in preparing and reviewing tabulations. A related requirement is the

evaluation of equipment and staff requirements for mailing, check-in and follow-up



operations and for the establishment and maintenance of a directory of business

establishments.

Equipment and staff reguirements

58. Once a general decision is made on the manner in which processing will be
performed, it will be necessary tc¢ enumerate all the processing operations and
when they will be performed. Estimated workloads and corresponding equipment

and personnel requircments, by type, will need to be calculated. These should

be co-ordinated with other agency requirements and new equipment ordered and
personnel hired as needed. 1In estimating equipment requirements, allowance
should be made fcr the fact that there is often a long lead time required for
delivery. In addition, allowance should be made for time that will be lost due
to the breakdown of equipment or for delays such as those due to the failure of

a preceding operation to deliver a sufficient amount of work ready for processing
59. Where the statistical agency has established a centralized processing
operation for systems-design, advantage can be taken of a staff specially trained
to optimize processing operations. It is necessary, however, for the planning
staff to review the procedures proposed by systems-design personnel, since it is
not always obvious what effect a specific operation may have on the quality of the

data that is produced.

Allocation of responsibilities

60. Because of the complex nature of these surveys and because implementation
of the plan will affect a number of different organizational units of the statis-
tical agency, some aspect of the programme ca&n be easily overlooked. Listing

all major activities and making sure that each unit involved becomes aware of

its specific responsibilities with respect to that activity is, therefore,

necessary. FEach unit should review its operations to determine to what extent
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its own work is dependent on the activities (such as writing specifications,
preparing table plans, choosing the format of machine outprt, assessing the
availability of test output etc.) of other units and meke sure that each unit
is fully aware of what is required from it and when.

Co-ordination with other surveys

61. While this manual is designed to be used in the organization and conduct of
surveys of distributive trades and services, it should be remembered that such
surveys are not conducted in isolation. They are frequently conducted jointly
with surveys of manufacturing, mineral industries, construction etc. Since
there are many common elements in all of these surveys and since a single
multi-establishment enterprise may often operate establishments in a variety

of industries, it becomes important to see to it that no contradictions exist
in the reporting forms and instructions that are prepared by the different
planning staffs engaged in survey work. Furthermore, in the preparation of
mailing lists and in non-response follow-up operations, a Jointly planned opera-
tion is not only more efficient but will aid in the resolution of problems of
scope and in the definition of the reporting and statistical unit. It is,
therefore, advisable to establish a "common eler ants committee" at an early
stage in the planning which will include representatives of each division and
will be responsible for determining the wording of the questions that will be
common to all questionnaires. The same committee should be assigned the respon-
8ibility of preparing a joint mailing list and non-response follow-up plan.

62. While the wording for common questions need not be exactly the same on
different forms, the effect that different wording may have on other surveys
should not be overlooked. For example, in establishing the statistical unit for

a manufacturing plant, there may need to be some reference to separate sales
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locations which would be properly classified as sales branches and included

in wholesale trade. The use of a common elements committee is of particular
importance in the initiation of surveys of the distributive trades and services
because such surveys are typically initiated subsequent to those conducted in
the manufacturing industries. It will be found, in consequence, that there

is a tendency for such problem areas as the identification of sales branches

to be overlooked, resulting in an overstatement of manufacturing activity.

63. The charter of the common elements committee should cover such items as
the wording of the questions on establishment identification, ownership, the
legal form of organiiation, the period of operation and physical location. It
should make sure that standard definitions are used for such terms as
"employment," "payroll" and "capital expenditure'. The committee should assume
the function of planning and writing the specifications for a pre-canvass of
multi-establishment enterprises aimed at determining the location, tentative
industry classification and approximate size of each establislment operated by
the enterprise, so that the proper reporting form may be sent. Another function
is that of determining the content of the mailing label. The committee can
also be used in liaison with other govermmental agencies in matters that are
common to all divisions, such as obtaining mailing lists or data.

64. It should be clear from the above that the members of this committee

need to be highly competent technicians. There must also be on the committee
representatives from the processing divisions to evaluate the feasibility and
estimate the cost of the plans made by the committee. While the number of
common elements invoived in the conduct of frequent current surveys is much
smaller than in cowmprehensive censuses, it is still very important to make

sure that the questions and definitions are consistent in both. Problems
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arise because the necd for rapid xsporting in current surveys makes it difficult
for respondents to refine the data; in comprehensivc censuses, the respondents
have more time to develop accurate records. This can lead to inconsistencies
between the two types of surveys. The planning staff for current surveys should,
therefore, carefully review the work of the common elements conmittee.

Planning a pre-test

65. A very useful device for determining the feasihility and cost of a census is
the comprehensive pre-test which would consist of taking an actual census of a
representative portion of the country--perhaps an entire province--which contains
both urban and rural areas. The uiltimate purpoce of such a pre-test should be the
actual publication of data. This will necessitate careful plaining and processing.
Only in this way cen one be sure of becoming aware of most of the problems likely
to be encountered in surveying the entire country. Inevitably, there will be some
problems specific to a particular industry or area which will not be met even in
such a pre-test. While it may appear that spending time and money on a comprehensive
pre-test is w~steful, the result in terms of the ability to refine procedures, train
personnel ani estimate a proper base for estimating costs should be a much more
efficient censuc operation and greater assurance of its successful conclusion.
66. Another form of pre-test is useful in connexion with problems relating to a

specific industry--for example, determining the correct wording for and feasibility

cf collecting data on occupancy retes of hotels or the number of admissions in
theatres. In such cases, the preferable procedure might be to prepare a report
form containing the specific items to be tested which would then be sent for
completion to a representative group of firms in the industry. The response would
then be analysed by the planning staff beiore the wording of the . inal question 18

compleced. This type of pre-test can be used with equal effectiveness for both
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comprehensive censuses and current surveys. In the case of frequent surveys, the
early reporting periods should be considered as pre-tests. Plans should be made
for a rapid intensive review of initial surveys so that any changes needed in
procedures or on reporting forms may be made quickly.

Publication planning

67. The measure of success of a survey is its ability to produce the desired
information within the available cost and time limits. Before undertaking & survey,
the survey manager must know in detail what his data objectives are. The data users
must have a chance to review the proposed output, and the processing staff must know
what goals it is trying to achieve. The best way to attain these objectives is for
the planning staff to prepare a set of proposed tabulations for review and comment
by the data users and processing staff.

68. A tentative publication plan, if prepared thoroughly and thoughtfully, will
force the planning staff to ask some hard but important questions such as 1Is the
questionnaire becoming too long and complicated because of the special interests

of certain data users? Are questions being worded so that the answers are not
mutually exclusive? Can all of the questions be tabulated? Will a small number

of respondents for a particular cell of data result in too many suppressions be-
cause of disclosure problems? Will the proposed tabulation result in an impossibly
large number of pages of data to be published? Can date from two or more tables be
combined in a single table, so that money is saved? Will the amount of machine

time needed to produce a proposed table be excessive? Isg the total publication
programme so elaborate as to be too 20stly or %iime consuming? and What will be

the effect of sampling variance on the a»ility to publish information? These

and other questions that require answers will come to light during the review of

the publication plan.
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69. The processing staff must be kept advised of all proposed tabulations so

that they may evaluate the proposals in terms of the cost and time it will teke

to prepare them. This should be done at an early stage so that major problems

may be discovered and alternative solutions explored. Once a final set of
tabulations is agreed upon, work can proceed simultaneously on a variety of fronts.
These include the designation of the report form content, the assigmment of codes
to appropriate data items, the keying of the information to be punched, the prepara-
tion of clerical review procedures, the design of machine processing procedures for
data assembly and analysis and the preparation of tabulation plans. At this stage
it will be possible to refine the original cost, personnel and time estimates and
to make any adjustments in the programme that may be necessitated by this evaluation.

Differences between planning for census programmes

and planning for survey programmes

T0. It is possible to use the same planning staff for both the comprehensive cen-
sus and the current surveys, or to have two separate staffs. Both approaches will
have some defects and some advantages. The major defects of having separate staffs
consist of the inconsistencies that develop between the two programmes because differ-
ent people are involved, with resulting communication problems, and the problem

of trying to maintain a trained census staff throughout the census cycle, with re-
sulting budgetary difficulties. On the other hand, having a single staff usually
results in the census being inadequately staffed, since the need to publish many
periodic reports means that the major effort of the staff is inevitably concen-
trated on that activity.

T1. In planning for frequent surveys, it is possible to establish a regular cycle
of operations with a known and predictable work load. This means that the size of

the staff and the cost of the operation can be established and that the level of
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{rained personucl available can be fairly well maintained. This does not apply,
however, when it becomes necessary to revise the sample, which is usually after
the comp)etion of a comprehonsive census I'rom which updated informstion on class
fication, size and pa&nel membership must be extracted from censue files. It is
possible to use some of the census planning staff which should become available
at this time to help in this operation. However, there will be very large addi-
tional costs incurred for field operations and processing.

T2. The size of the staff required to process the infrequent census is subject
to wide variation over the census cycle period, particularly in the case of pro-
cessing personnel and equipment. This may lead to inefficiencies in the use of
equipment and to problems in obtaining the clerical staff for the comparative'y
short perind required; therefore, it becomes especially important to schedule
operations closely. When a/combination of mail and field canvass is used in a
comprehensive census, there are the additional problems of establishing field
offices and hiring and training enumerators for a comparatively short period of
time. This operation is even more difficult and expensive than establishing a
temporary clerical processing office. Unlike the repetitive surveys in which
enumerstors, once trained, can be used over and over again, a comprehensive cen-
sus requires that the enumerator be able to do his job well the first time,

since there is very little time for him to benefit fymnm correction of his miotake
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IV. MANAGEMENT AND BUDGET

Use of manuals

T3 One of the most useful ways of establishing the rules under which a
survey is to be téken and the procedures to be used is to set up a series

of formal manuals to be distributed to all persons responsible for planning
and processing. The manuals should be designed to be incorporated into loose-
leaf binders, and the numbering scheme should be flexible in order to permit
expansion of each section. Provision should be made of a means to substitute
pages when specifications or procedures are changed after the initisl section
has been incorporated into the manual. Each section should be dated as issued,
and changes should also be dated. Those sections that have been superseded by
later versions should be removed from the main body of the manual and retained
in a separate section for reference, if necessary.

Th. Basically, the planning staff will be responsible for writing specifica-
tions telling the processing staff what needs to be done, and the processing
staff will write procedures on how to accomplish these goals. Frequently,
howevef, in order to assure attaimment of the desired goals, the planning staff
will have to write the specifications in such detail that they almost constitute
a procedure. The determination of the most appropriate techniques for achieving
a specified objective should rest primarily with the processing staff, but
both the final.specifications and the final procedures should be established
after a review of draft versions by members of both staffs.

75. The manual set up by the planning staff should consist of separate chap-

ters covering such subjects as:
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Mailing list assembly

Mail ocut, check-in and follow-up
Administrative records

Field operations

Sampling

Coding schemes

Clerical processing

Machine processing

Publication plans.

Use of flow charts

6. Another device which can be used in conjunction with or as part of the
manual is the presentation of specifications and procedures in the form of

flow charts. A survey can be visuslized as a series of interdependent actions
leading to the publication of data. Each action stems from and flows into
another action. The relationship between these actions can be presented either
disgrammatically or verbally. Both methods can be useful. The diagrammatic
presentation in the form of & flow chart has the advantage of being more con-
cise and makes it easier Yor many people to follow readily the flow of work;

it also makes it easier to discover illogical steps or the omission of necessary
operations. It is possible to present in a one-page flow chart material that in
vritten form might take many pages.

Time schedules

T7. One of the first steps in setting up a realistie plan of work is to estab-
lish a time schedule for the completion of key activities. Since the objective
of the survey is to produce data, the first date to be set is that for the pro-
duction of publications. Once that date is established, it will be necessary
to work backwards through all the operations that are needed to achieve the
goal. At this stage, only key dates should be determined. After such key dates
are determined, it will be necessary to sece what needs to be undertaken to meet

this schedule. Some of the key operations, in addition to publishing the data,
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for which dates must be established are (in reverse order) planning the tabula-
tion, machine-editing the data, processing the forms, mailing the report forms,
establishing the meiling list, performing sampling procedures, conducting field
operations, assuring the evailability of repcrt forms, determining the content
of forms and establishing scope and coverage.

78. In establishing completion dates for an operation, it is also necessary
to determine when the operetion needs to be initiated in order to complete it
on schedule and what other operations need to be completed before it can be
started. It can then be ascertained whether sufficient lead time has been pro-
vided to avoid delaying subsequent operations. FEstablishing dates for the
completion of key operations, assuring that sufficient lead time hus been pro-
vided to complete such operations on schedule and checking that preceding
operations will be completed on time can go a long way towards making a survey
successful. All the other operations that revolve around these goals and the
planning of staff and equipment use can then be undertaken. If there is any
slippage in the achievement of these key dates, subsequent operations will need
to be re-evaluated and dates changed or resources shifted to keep the survey on
schedule.

T79. A picture of the major operations can be charted by listing them and in-
dicating beginning and completion dates in a series of columns representing
calendar quarters. This type of presentation will make obvious any overlapping
operations and those operations that need to be rescheduled because they will
not be completed when needed. It also becomes the basis for establishing work
loads by time period and, therefore, of indicating personnel and equipment re-

quirements by time period.
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Scheduling staff and equipment use

80. On the basis of the chart described above, each organizational unit that
has responsibility for a specific function should prepare an estimate, by quarter,
of how much and whet type of personnel and equipment will be needed to achieve the
indicated oblcctive. In the preparation of this estimate the unit should divide
the major operations for which it is responsible into saboperations for whiech
time objectives should also be indicated. This may reveal potential bottle-necks
or excessively costly operations. When all the estimates are aggregated, it will
be possible to get the over-all picture of cost and personnel requirements by
time period. After making any adjustments deemed desirable, a firm schedule can
be established, and all units will be aware of their responsibilities. Each unit
should, however, be given the opportunity to present any objections or reserva-
tions it may have concerning tpe goals set for it, and these should be thoroughly
discussed before final decisions are made.

Progress reporting system

81. The proper management of a survey is dependent on knowledge of whether work
is proceeding within time and cost estimates. Once objectives have been set, a
system of progress reporting must be installed.

Unfortunately, not all operations lend themselves to ready measurement of
progress. Functions such as key punching, clerical review of repcrts and answering
correspondence are comparatively easy, because the activity is fairly uniform
for each of the units processed and the work load, production and backlog can be
stated in terms of such units. Each person engaged in the process can be judged
on the basis of his production rate and evaluated by comparison with the produc-
tion rates of other clerks. In addition, over-all production rates provide the

basis for determining whether the activity is proceeding on schedule. If necessary
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procedures can easily be changed to increase productivity, or inefficient clerks
can be dismissed or transferred. On the other hand, such activities as writing
specifications for clerical or machine processing do not 1end‘themse1ves 80

well to progress measurement. However, it is still necessary to set time objec-
tives and to follow progress closely on such activities. It is especlially impor-
tant to monitor them closely because it is usually not possible to compensate

for falling behind schedule by assigning additional staff, since the type of
personnel involved is highly speclalized.

82. The most difficult function for which to evaluate progress is that of
writing and proving computer programs. This is because only after a program

is proved to be correct by being run with real data can one be sure that the
work is completed. Any difficulty that appears even in the final stages may

take a great desl of time to correct.

83.  Progress should be measured in two ways--units produced (as related to
final goals) and cost engendered. While units produced can be measured and
presented on a time basis, information on costs is produced with greater diff-
iculty and usually lags too far behind to be of practical value. A usable approx-
imation of cost, however, can be made by collecting data on man-days of work
performed, by function, and assigning a calculated cost per man-day, which should
be estimated separately for each function. Similarly, costs can be assigned to
such functions as computer operation by accumulating daily information on the
number of computer hours used and multiplying them by the estimated cost per
hour. Both units completed and accumulated cost should be analysed frequently

in terms of scheduled completion dates and funds allotted for the function, and

corrective action taken early enough to be effective.




84, At least two levels of progress reporting are required. For over-sll
management, reporting can be confined to major operations and cost elements.

For lower-level management these major operations should be divided into
significant suboperations relating both to cost elements and to those operations
that could become bottle-necks, even though they may not involve great expen-
ditures. It must be kept in mind that costs incurred because an operation takes
longer than originally scheduled affect not only the oreration in question but
frequently result in idling personnel and equipment assigned to later operations,
with mounting attendant costs.

Establishing a quality-control system

8s. In addition to keeping operations on schedule, it is very important to
maintain acceptable quality. This is especially important in a comprehensive
census, since there is no opportunity to correct an error in subsequent surveys
as there is in a survey that is repeated monthly or quarterly. To monitor opera-
tions, therefore, a quality-control unit should be organized to design a system
of samples to be selected of various operations so as to establish whether accepte
able levels of quality are being matnisined. In samples relating to key punching
and clerical operations, the system can be designed to determine also whether
individual clerks are meeting acceptable levels of quantity. Quality-control
systems can also be designed to check on such things as computer-prepared mailing
lists, field operations, the proper reéponse to correspondence, coding ete. The
staff of the quality-control unit should be independent--that is, it should not
be an integral part of the unit it is supposed to be monitoring. Before quality=

control procedures are activated they should be reviewed by processing and plan-

ning staffs.
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Maximizing the use of resources

86. There are several devices that can be ugeful in stretching available resources.
One is a judicious use of overtime. Often a manager, in trying to achieve a time
objective, has to weigh the alternative costs of training a larger staff against
using a smaller staff and investing in overtime work, even though at higher rates.
The latter alternative may turn out to be less costly. Overtime, however, should
never be used so heavily as to result in inefficiency because the employee becomes
too fatigued.

87. Advantage can be taken of the fact that many operations in a census are
sequential to use the same personnel in different stages ¢f the operation. The
training and experience gained in one operation is transferred to later operations
and results in better and more efficient work. To achieve this requires very care-
ful planning and scheduling as well as careful adherence to time schedules.

88. A statistical agency that is engaged in processing a number of different sur-
veys will find that the use of mechanical and electronic equipment fluctuates
greatly. Good scheduling can take advantage of periods of low usage and result

in a general lowering of costs. This is particularly true with respect to computer
usage. |

89. One of the major problems that has to be faced affecting cost is controlling
the flow of paper. Directly related to it is the question of how to make optimum
use of clerks. A balance must be struck between the effect of simplifying each
clerk's function to the point where he can perform it with extreme rapidity and the
problems arising from the resultant 1ncr;ase in the flow of paper from one clerk

to another. 1In general, the operations to be performed by a e¢lerk should include
as much as he can readily learn to handle effectively in a limited training

period. Where numerous and complicated controls must be established because paper

is being excessively transferred from one operating unit to another, there is loss
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of efficiency, frequently aggravated by difficulty, or even loss, of control.

90. Costs can be controlled to some degree, cspecially 'n a comprehensive
census, by the judicious use of sampling for those data items for which publica-
tion is required only at national or broad regional levels. This will complicate
the survey to some extent because of the need to design samples and the attendant
problems of processing them, but a net gain can be achieved in operating costs.
91. Where mass clerical operations are being conducted, it is important to
establish & set of standards against which the production of individual clerks
can be measured. These should be reviewed periodically and posted, rerhaps weekly,
so that each clerk can he aware of his relative position. Related to production
rating must be quxli£y rating, since production achieved by loss of quality is
selt-defeating. A clerk whose production falls consistently below acceptable
levels should either be dismissed or transferred to another operation if it is
felt he could do an acceptable job elsewhere. This serves the double purpose of
eliminating unproductive workers and of serving as an incentive for higher achieve-
ment.

92. Regardless of how well the survey is planned, the fact that there are so
many activities and that responsibility for different phases of the survey may
be scattered among different divisions of the statistical agency frequently re-
sults in the creation of bottle-necks, the need for resolution of conflicting
opinions about a course of action, the necessity to shift personnel, the changing
of priorities, the adjusting of budgets etc. It is for situations such as these
that a person with sufficient authority should be appointed to co-ordinate the
survey operation and to antjcipate and resolve problems and conflicts. While
much of the information he needs to have to function effectively will be derived

from verious operational progress and budget reports, he should also be free to
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inspect any operation personally and to probe to find solutions for problem
situaticns before they deteriorate too far. He should be free to call meetings
of personnel representing different divisions, to adjust priorities and to
conduct negotiations with other divisions aimed at keeping the programme on
schedule and wifhin the budget.

Differences between censuses and current surveys

93, The fact that current surveys are repeated at regular, short intervals,
whereas a complete census of distributive trades and services should probably
be planned to be conducted every 5 or 10 years, has a marked effect on budget
and management. Costs for the repetitive surveys tend to be stable from month
to month, and operations can be refined over time. Schedules that can be pin-
pointed to the day of the week and even to the hour of the day can be established,
when necessary. This is not true for censuses, where the great bulk of the work
and cost falls in the year following the reference Period of the census and the
operations and budgets for each of the other years vary greatly. In current
surveys, the emphasis on early and regular production of key measures means
adherence to very tight schedules which can be Planned for by processing per-
sonnel, e 2n to the extent of regular, planned periods of overtime work. 1In g
census, everything must be geared to getting the work done properly the first
time; otherwise, it must be redone until errors have been corrected before the
next operation is undertaken. When an error is not detected until several
additional operations have been completed, all intermediate operations may have
to be redone. This can be very costly.

9k, The changing cost of labour and other needs due to wage and price increases
over the normal 5 or 10 year cycle of a census can rapidly invalidate budget
estimates. Fluctuation in the availability of personnel over such a period may

also cause difficulties. The loss of trained personnel from one census period
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to the next is another great disadvantage which results from changes in man-
power requirements not only from month to month but also from census to census.

This is particularly bad when there is a 10 year period between censuses.,
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V. SCOPE, COVERAGE AND CLASSIFICATION

Introduction

95. Two United Nations publications should be considered integral parts of

this manualj they are International Standard Industrial Classification of

All Economic Activities (Sales No. E.68.VIII.8) and International Recommenda-

tions on Statistics of the Distributive Trades and Services (Sales No. E.T5.

XVIIIL.9).

96. The International Standard Industrial Classification (ISIC) contains a
comprehensive discussion of the principles used in establishing the classifi-
cation system and how to apply those principles. The discussion includes
sections on the purpose and nature of the system, the criteria used in con-
structing it, the identification of statistical units, the classification of the
statistical unit, the structure of the system and the adaptation of the inter-
national system to national requirements. The international recommendations
include specific recommendations on the scope and coverage of the proposed sur-
veys; a discussion of the statistical unit; the characteristics that should be
determined for each statistical unit; the items of data (and their definitions)
that should be collected; and a set of tables which contain recommendations on
what data items should be included in infrequent inquiries, in annual inquiries
and in more-frequent-than-annual inquiries, with separate recommendations for
countries with already developed statistics and countries in the process of
developing statistics in the field of distributive trades and services.

97. The following presentation is not intended to substitute for the above-

mentioned publications but should serve to point out major areas of difficulty
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and to suggest methods of handling such difficulties. It is recognized that
the economies of different countries will vary considerably and that there are
national considerations that will condition the nature of the specific actions
that will be teken. It is, however, hoped that attempts will be made to con-
form as much as possible to the recommendations, so that international objec-
tives may be achieved. Whenever possible, the following discussion will
attempt to highlight differences that may be relevant when annual and more-
frequent-than-anmal surveys are considered in contrast to comprehensive cen-
suses.

Scope

Wholesale trade (ISIC 61)

98.  The international recommendations suggest the inclusion of all types of
wholesalers as part of the scope of a survey of distributive trades and ser-
vices. Where a comprehensive field enumeration designed to identify every
business establishment is undertaken, this objective is attainable, although
some difficulty will be encountered in locating those businesses that are oper-
ated directly from homes, unless their addresses are available from business
1icenée lists or other administrative records. When, however, the survey design
calls for the use of a combination of a mailing list of larger firms and an

area sample to represent smaller firms (such as is common in more-frequent-than-
annual), difficulties develop which call for & modification of the scope of that
portion of wholesale trade that represents non-merchant wholesalers.

99. There are several problems. First, the number of non-merchant wholesalers
is comparatively small, and they are not distributead Physically in such a pattern
as to make them susceptible to effective area sampling. Secondly, such non-
merchant wholesalers as sales agents and brokers tend to have rather small bus-

inesses and frequently operate from their homes. This makes it difficult not
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only to locate them in a field enumeration but also to draw up & reliable mailing
list. Manufacturers' sales branches and offices present an’ .her type of problem.
Unless a survey of manufacturing is being conducted simultancously with one of
wholesale trade, the identification and proper enumeration or such branches and
offices are very difficult.

100. Therefore, for annual and more-frequent-than-annual surveys of wholesale
trade, it is probably better to restrict the scope to merchant wholesalers, defined
jn ISIC as "wholesalers who take title to the goods they sell, such as wholesale
merchants or jobbers, industrial distributors, exporters, importers, terminal elev-
ators and co-operative buying associations”. If, however, up-to-date lists of all
business firms along with their kind-of-business classification and some indication
of size can be maintained, they can be used for either a complete mailing or the
selection of a representative sample. However, it is rare for this set of circum-
stances to prevail.

Retail trade (ISIC 62)

101. This aspect of distribution tends to follow fairly closely the pattern of
population distribution and thus lends itself readily to the use of an efficlent
area sample design. The distribution problem that exists with wholesale trade does
not arise, and it is, therefore, possible to include all types of retail trade in
those annual and more-frequent-than-annual surveys that incorporate an area-sample
feature. Because of the large percentage of retailers that go into and out of
business within a short period of time, it is very difficult to develop a mailing
panel that, by itself, can be used for annual and more-frequent-than-annual surveys.
Such a panel tends to become representative of only the larger, more stable firms.
It is, therefore, better to develop an area sample that can be used to represent all
smaller businesses as a supplement to the list of large establishments usually

derived from a comprehensive census.
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Service trades

102. The scope of the service trades does not lend itself to ready definition.
Furthermore, the international recommendations for this group of trades is highly
selecﬁive. It is designed to be confined to "services rendered to households angd
enterprises of the types normally provided by establishments which can be described
as stores, hotels, restaurants, theatres, shops and offices”. There are, however,

& number of exceptions, and the Proposed scope and attendant qualifications should
be studied carefully. An inspection of the nature of these activities will indicate
that some of them will present great problems if they are included in anmual or
more-frequent-than-annual surveys, especially if up-to-date mailing lists cannot

be developed and kept current. In several instances (seasonal hotels, motion picture

production, radio and television broadcasting), the use of area samples would be

unwise.
Coveggge.
General

103. It can be assumed that, in practice, complete coverage of the retail, whole-
sale and service trades is virtually impossible. This is ;o because many of the
establishments doing business in those kinds of activities operate in a manner that
makes it very difficult to find them, even during the course of field canvassing,

and many will never appear in any tax or administrative record system. It would

be desirable to make certain distinctions in coverage between the infrequent, annual
and more-frequent-than-annual inquiries. While the infrequent inquiries should, in
brinciple, cover all retail, wholesale and related service establishments - irrespec-
tive of size, whether or not recognizable from the outside, whether or not fixed in
location, it is not practical to attempt this wide coverasge in the annual and more-

frequent-than-annual inquiries. Those inquiries, to be feasible, should be restricted
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to units with fixed locations, recognizable from the outside, at least in the case

of the retail and service trades. Recognizability is probably too restrictive in

the case of wholesale trades, and it may be feasiﬁle to build up suitable directories
without field canvassing each time. The small retail and service units will, however,
require field canvassing of the sample areas each time.

104. The major types of problems that affect coverage are: (a) non-recognizable
establishments, particularly those that operate in homes; (b) itinerant establish-
ments, those that move about, with no fixed place of business; and (c) temporary
stands which may be open only certain days of the week or seasons of the year. The
survey manager must decide whether, in his particular case, the effort needed to
jdentify and enumerate such establishments is warranted or whether he can legitimately

use such devices as arbitrary size cut-offs or area samples to reduce his problem.

Size cut-offs

105. In most cases, the three types of establishments mentioned will undoubtedly
be small in size. As a result, it may be assumed that a size can be determined
below waich the great majority of those establishments will fall. If a rule is
made that all establishments below this cut-off will be omitted from the survey
and that no attempt will be made to find or enumerate non-recognizable, itinerant
or temporary establishments, then the universe can be defined as all those over
the cut-off size. Of course, where & substantial portion of a country's activity
is performed by these smaller establishments, the effect on the statistics can be i
quite marked. A country may then decide to cover all recognizable places of }
business, regardless of size. This should be clearly indicated in the report, as
should any size cut-off that is used. In both instances, for the guidance of the
data user, some effort should be made to evaluate the amount of loss in coverage.

Aresa sampling

106. In the kinds of activities that tend to be distributed in proportion to
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population, such as retaill trade, eating and drinking places and many of the
service trades, it is porsible to design an efficient area sample that will reduce
the nurmber of small establishments that will need to be contacted. This may make
it possible to devote more effert to identifying and enumerating the establishments
that are more difficult to find, but the use of area sampling will greatly reduce
the amount of kind-of-activity »1 area data that cen be published at reasonable
levels of sampling variance.

Special problems in field enumzration

107. The specific difficulties so far referred to--non-recognizable places,
itinerant vendors and temporary vlaces of business--are especially significant in
a field enumeration. The following additional difficulties may affect coverage
vhen this type ol procedure is used:
(a) Places closed at the time of enumeration. When a place of business
rlosed at the time of enumeration, the enumerator must establish whether
the establismment is closed temporarily, is out of business or is open
only during certain hours or certain seasons of the year. Getting
reports for this type of establishment may be quite difficult. In some
cuses, such as in ‘he enumeration in resort areas or of seasonal hotels,
this problem can be especially important;
(g) Firms operated in out-of-scope establishmcnte. There may ve a
tendency tu cvaerlook in-scope activities that are located within
establishments that are not in the scope of the distributive trades and
services, such as museums, railway stations, educational institutions,
apartment buildings, professional buildings etc. The in-scope activities
found in such locations should ve listed and enumerated only if they are
open to the general public and are privately operated;

(g) Leased departments and concessions. It is easy to overlook firms




that operate as leased departments or concessions, such as a watch
repair firm in & jewellery store, a beapty shop in a department store,
a meat counter in a grocery store. This could significantly affect
coverage in certain kinds of business and may even lead to a general
understatement of total retail sales;

(Q) Shared office space. In order to reduce operating costs, firms
sometimes rent "desk space" in another firm. They may or may not be
jdentifiable, but firms such as agents and brokers can easily be over-
looked by the enumerator. Such firms may account for a sizable portion
of the business done by export agents, grain dealers, import agents,
food brokers etc.;

(e) Mail-order houses and vending machine operators. These types of
establishments have no need to attract customers to their places of
business and, therefore, the enumerator may tend to overlook them. The
mail-order house makes contact with his customers through direct ad-
vertising or through magazines and newspapers; the vending machine
operator deals directly with the establishments in which he places

his machines. Special efforts need to be made to ensure coverage of
these types of firms.

Special problems in mail enumeration

108. In mail enumeration, the use of a directory, particularly one developed
from administrative records, avoids some of the problems encountered in field
enumeration but has some drawbacks of its own:
(g) In-scope units of out-of-scope firms. Some of the larger firms
will operste many units, some of which will be in-scope and some out-
of-scope of the distributive trades and services. For example, in

administretive records the firm may be classified as & railroad and
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thus thought to be out-of-scope. However, such a firm may also own

and operate hotels and restaurants. With the spread of conglomerate
and multinaticnal companies, it is important to identity each unit

of a compary which is within the scope of the survey. Prior to the
actual enumeration, therefore, a pre-canvass of a'' large firms should
be undertaken to determine whether any of their establishments falls
within the scope;

(b) Out-of-scope units of in-scope firms. In a similar manner, it is
important to exclude from the survey those units of in-scope firms whic
are not in the scope of the census, such as a manufacturing plant owned
by a retail chain organization. Again, the way to accomplish this is
through the pre-canvass of large organizations;

(c) Limjtations of administrative records. Because the adminictrative
jurisdiction of an industry may be limited to firms of a certain size
or with special characteristics, the coverage may not be as complete

as that needed for survey purposes. In addition, the kind-of-activity
classification may not conform exactly to ISIC criteria. The effect
on the resultant statistics should be researched, and if it is decided
to use administrative records in a mail survey, the final publication
should include a discussion of any significant undercoverage.

Non-profit and government operations

109. 1In many countvies a great many of the transactions taking place in a partic-
ular kind of activity are conducted by non-profit or governmental org :nizations.
Those organizations operate in the market-place in a fashion similar to that of
private business organizations, for example, the operation of farm producer co-

operatives ior the marketling of milk or grain and liquor retailing by government
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agencies. To get a complete picture of the distributive trades, it is necessary
to cover such activities along with those operated by the private sector.

Classification

110. As mentioned above, ISIC contains a very complete and detailed discussion
of the principles of classification. In addition, it includes a discussion

of the various types of statisticai and reporting units for which data can be
appropriately gathered. It would be pointless to repeat this discussion. It
should be mentioned, however, that the principles of classification and of
identifying reporting and statistical units must be mastered in terms of the
situation prevailing in the country in which the survey is to be made, and the

questions that will elicit the needed information must be designed with extreme

care.



VI. QUESTIONNAIRES ANO OTHER DATA-COLLECTION FORMS

111. As mentioned above, the international recommendations on statistics of

the distributive trades and services contains a detailed presentation of data
and definitions of the items of data that should be included. The choice of
items and of the priorities are based on a consideration of the relative useful-
ness of, or the need for, the statistics and the difficulties in gathering the
items. It is recognized that needs and circumstances will vary from country to
country and that some modifications will be required in specific cases. The
discussion below is confined to some of the problems that may be encountered in
implementing the recommended definitions and in designing the questionnaire and
other forms that would be helpful in conducting the surveys.

Information neaded for control, correspondence and imputation

112. Every data-collection form should ask for the name and mailing address of
the owning firm ia addition to tha physiral location of the establishment, sc
that mail can be sent to the firm concerning any questions that require ccrres-
pondence after the completed questiom: sire has been received and edited. (The
m..1ling address is frequantly different from the physical locution.) Wher a
directory is used for preparing the address record, it is extremely helpful to
incorporate codes indicating kind of activity end size in the address label.
This information server two purposes: first, it permits irputation for late
respondents and delinquents, and secondly, it serves to indicate how strong a
follow-up effort needs to be made for delinquents and incomplete reports. (A
small firm with no employees obviously needs less follow-~up effori than e firm
with 100 employees. )

113. 1In addition, the mailing list should contain a unique identification




number for each establishment which can be used as a control number for the
check-in ofﬁreporta, the follow-up of delinquents, the filing of report forms
and general control purposes.

Questions for publication and editing

114. It is obvious that the report form must include questions that will elicit
the dauta that will be published. What is not so obvious is that a number of add-
itional questions must be included which are designed to make sure that the data
are properly reported and processed. The following are some examples:
(a) If sales and excise taxes are collected by a retailer and it is
desired to have them included as part of the total retail sales, it is
not always possible to get the correct response by merely asking the
respondent to include such taxes. The safer method would be to tell him
to include them, then ask him whether they have been included and then,
if the answer is "no", ask how much was sent to taxing agencies. The
eitor then has all the information he needs to arrive at the correct
answer;
(b) Frequently, more than one firm may be operating under a single name
at a single location; for example, a department store with concessions
for the operation of a perfume or shoe department. It will be necessar
to design a question that will elicit this type of information and obta:
sufficient information to permit proper handling of it
(¢) The inclusion of "self-editing" questions can be very useful. For
example, the respondent can be asked to check the relation between his
payroll and receipts to see whether they are consistent. Or he can be
asked to check consistency in the totals that should occur in more than

one place on the report form - once, perhaps, as a total sales figure
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and a second time as a breakdown of sales by merchandise line. Such
checks should be kept simple so that they can be done rapidly;

(d) For annual and infrequent surveys, the international recommendations
indicate a preference for calendar-year reporting. However, if a fiscal=
year period is normal for most establishments, then data may be compiled
uniformly on that basis. While the questionnaire may indicate which
method is preferred, it will be necessary to ask the respondent which
method was actually used and, for fiscal-year reporters, information on
the period covered by the fiscal year will also be needed, since not all
firms will use the same fiscal period. The acceptance of information

for a period other than that requested should be reviewed in light of

its effects on the results and, if significant, efforts should be made

to obtain key information, such as employment or sales for the required
period, which can then be used to pro-rate other significant itemns of
data;

(e) A special problem occurs in more-frequent-than-annual surveys when
the firm operates only part of the year, as is the case for a seasonal
hotel or an establishment located in a seasonal resort. It is frequently
not possible to distinguish such an establishment from one that has gone
out of business or from a vacant location unless the enumerator obtains
answers to a series of questions. The omission of se¢ agonal or temporarily
closed establishments could result in a markedly downward bias.

Differentiating non-reporting entries from zero entries

115. A common problem in the processing of report forms occurs when a respondent

fails to make an entry for an item for which the response could possibly bve "zero"
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or "none". The editor is then faced with the dilemma of determining whether this
is a non-response or whether the respondent made no entry because he thought it

was not necessary. While it is helpful to include an instruction that tells the
respondents to make an entry of "zero", "none", or "-" in every case where appro-
priate, many will not follow the instruction. It is posaible to reduce the impact
of this problem by asking a question with a simple "yes-no" answer and using the
response to establish whether *o make an entry of "zero" or to process the question
as one for which data were omitted.

Designing the kind-of-activity question

116. The presentation of data by kind of activity is one of the basic goals of
surveys of the distributive trades and services. To arrive at a proper classifi-
cation in accordance with the standards established in ISIC requires the application
of certain objective criterie which, most frequently, requires obtaining answers to
a standard set of gquestions. There are some kinds of activity, such as barber

shops, radio broadca:ting stations or motion picture producers, where self-designatio:
may be acceptable, but in most cases it 18 necessary to probe deeper fo get correct
clagsification. For exampie, "clothing business" is insufficient for classification,
since it may mean manufacturing, wholesaling, retailing or repairing clothing.
Furthermore, the respondent may think of himself as a retailer when, under ISIC,

he would be considered a wholesaler. The kind-of-activity question, therefore,

must include questiont that will permit classifying the establishment first as to
whether it 1s merchandising, manufacturing or engaged in one of the service trades.
If it is in merchandising, is it primarily engaged in retailing or wholesaling?

if it 1s providing services, such as repair services, is thatits primary activity?
1f it s engaged in merchandising and the publication programme calls for tabulating
according to a detail-~: breakdown of activity, additional questions will need to

be asked on *the distribution of sales, by the kind of merchandise sold.




117. 1If a source for a preliminary classification is available, it is possible to
use a specially designed kind-of-activity question tailored to the general kind of
activity of the establishment. Thus, it is possible to have a special question for
firms engaged in the food business, in the clothing business etc. This permits

the use of pertinent questions and terminology and makes the questionnaire more
meaningful to the respondent. It also permits classification by a more detailed
breakdown of activity and the asking of specific questicns pertinent to the general
kind of activity, such as, for example, the sale of frozen food in food stores.

Detecting consolidated reporting

118. Because of the difficulty of identifying all multi-establishment enterprises
prior to conducting muil surveys, some method for discovering such firms at the

time of enumeration is needed. For this purpose, the report form shor 1d include a
request for a list of all the pusiness locations of the firm and basic information
for each, such as kind of activi y (self-designated), volume of sales, annual puyrol
and number of employees. Since, presumably, the larger enterpri.es will have been
pre-identified and have had separate data requested for each location, the number
and size of multi-establishment firms added at the time of enumeration should be

small.

Keying the report form

119. A key code should be assigned to each item of data or other type of informa-
tion that will be tabulated or used for sorting or that is =nccessary for the identi-
fication of the establishment. The type of code to be assigned can vary, depending
on the kind of equipment to be used, such as book-keeping machine, punch-card equip-
ment or computer. The proper assignment cf codes can make a material difference in
the cost and guality of work and should be done with knoviedge of how the specific

item of data will be processed. For example, where punch-card equipment is to be
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used, care should be taken to ensure to the extent possible that those items ot
data that will appear in the same table are included on the same punca-card.

Importance of pre-coding

120. A great deal of time and money can be saved by examining cach item on the
report form to see whether it is possible to design questions in such a manner that
pre-assigned codes can be printed directly on the form instead of havin: a clerk
assign such codes. This has the doutle advantege of making it unnecessary for the
clerk to take the time to determine and enter the code and of making it easiexr for
the puncher to find and read the pre-printed code rather than depcnding on the
sometimes illegible script of the coder.

Treatment. of instructions

1.21. When a questionnaire is completed by a field enumerator, instructions are
usually contained in e manual, and time can be taken to train and test him to
ensure that the instructions arc understood. If, however, the enumerator must
leave the ouestionnaire with the respondent or if the survey is conducted by mail,
then the iastructions on, or accompanying, the form must be depended upon to elicit
the required information. when a combination of field enumeretion and mail is used,
bias can be introduced if the inestructions used by the enumerator ave different from
those on the mailed form. When different groups of people are re:jonsible for the
census and for the annual and more-frequent-than-annual programmes, specisl care
must be teken to co-ordinate instructions. ILuck of such co-ordination can easily
lead to non-comparability of data in the two programmes.

122. The instructions for respondents should cover, precisely but completely,
everything necessary to explain what is required and to avoid misunderstanding.
Instructions that are long and diffuse are less likely to be read and understood tht

ones that are brief and to the point. If long instructions are required, however,
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a common practice is to include only the most essential points on the questionnaire
itself and the remainder on e supplementary instruction sheet. FPre-survey inter-
vicews with potential respondents often provide valuable indications of the points
that should be emphasized in the instruction.

123. The following is a check-1list of points normally covered in instructions on
questionnaires or on supplementary instruction sheets:

1. Legal authority for the survey

N

Confidentiality of returns
3. Types of establishments required to report

k. Acceptability of estimates where accounting records are not available

5. Date the completed report is due

6. How to return the completed report

7. Time pariod covered by the survey and rules concerning treatment of
fiscal-year data

8. Definitions of the various items of information requested

g, Instructions on the compilation of special measures such asg percentage
of occupancy for hotels or attendance at theatres

10. Special instructions for particular industries where problems affecting
many respondents are expected, such as the treatment of leased
departments in department stores.

Problems ariging from the diversity of activities

124. The great diversity of acuivities included within the scope of the distribu-
tive trades and services creates difficulties, since arriving at a propur classifi-
cation req ‘res the answering of a number of questions, some of which may be relevant
to only a small portion of the universe. In addition, there are special data
questions that apply to specific kinds of activity. If only a single form were to
be used, the resultant length and complexity would confuse and irritate respondents

and probably greatly reduce response rates. The approaches to resolving this

- 55 -




problem that are used in surveys involving field interviews should be different
from those used in surveys handled by mail. It is assumed, however, that a

number of different questionnaires have been designed, each of which would be

used by esteblishments which would be asked the same questions, for example,

food stores, apparel stores, amusement places, petroleum wholesalers etc.

125. In surveys that involve a field interview (whether in connexion with com-
plete censuses or in sample areas), the initial interview should include a series
of questions designed to determine whether the establishment was a manufacturing,
wholesaling, retailing or service ore and establish within each such major segment
which report form should be complet2d. The emunerator can then either leave the
form to be completed and returned to the statistical office, or the listing sheet
can be used as a basis for having the statistical office send the correct form to
the establisiment.

126. In mail surveys, it will be necessary to have enough information in the mailin
records to mail the proper questionnaire. Forms should be designed so that they fit
the type of information available. For example, if the available records do not
rermit differentiation between wholesale and retail trade, the questionnaire will
have to cover both activities. Thus, the number of different forms and their com-
Plexity become a function of the information available for mailing. A special
problem occurs when the file used for mailing forms includes some firms for which
no classification is available. For such cases, a special form will need to be
designed which will cover not only establishments in scope but also identify the
ones out of scope. However, data should be requested only for those establishments
that are in scope. It may also be necessary to make & supplementary mailing to
those establishments from which data obtained in the first inquiry are inadequate;

this will be the case if the form designed for the initial contact is too long
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and complicated by the inclusion of specisl inquiries pertinent to all kinds of
business. The second contact can be limited to those establishment: large enough
to have a significant impact on the data. For smaller establishments, missing

data can be imputed.

vesign of report forms

127. Data collection forms are the key documents in surveys for recording all
the data that are to be processed in preparation for tabulation and publication
of the survey findings. Their format, organization and content will have a
significant influence on the quality of the statistical results, the cost of
collection, editing and tabulating and the promptness of publication. Ambiguous
phrasing, printing errors and even poor spacing have caused some countries to
abandon important inquiries or to expend scarce resources in an effcrt to correct
the effects of such mistakes. In self-enumeration, when the respondent fills out
a form without the assistance of an interviewer, even a poor sclection of tvreface
has been known to cause widespread misinterpretation. This can also happen when
8 key heading, important for understanding the captions below, does not stand out
boldly and is consequently overlooked by the respondent. Pre-testing of the data
collection forms can often bring such deficiencies to light in time to correct
them. The pre-test need not be elaborate or scientifically designed. If alter-
native formats are proposed, pre-tests can establish which format is preferable.
128. Proper use of space is also important in good form design. Too frequently,
the space provided for the response to a question is inadequate, lealling the
respondent to feel that the surveying agency does not know its businesnz. On the
cther hand, too much space makes the guestionneire larger thar necessary, a4 the
respondent may feel that there is more work involved in completing it than is
actually the case. If it is expected that many questionnaires will be filled out

on typewriters, the spaces between the lines should correspond to typewriter
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spacing. In addition, the questionnalre should bYe examined considering space
needed for office notations. Entries "for office use only", are of three general
types:

(a) Control data, such as establishment number, identification of

those processing tre reports and dates on which various action

talke place;

(b) Code numbers, such as those for location, kind of activity,

size of establishment and type of ownership. To the extent that

questiors are designed to be pre-coded, this will .10t be necessary;

(¢) Calculated figures, such as the average number of persons engaged,

nverage earnings etc.
J29. Because names or addresses frequently need to be changed, the address box
should leave sufficient space for this purpose. in addition, each questionnaire
shoul” iaclude adequate space for the respondent to enter remarks that are necessary
to explain any of his respcnse..

Sequence and phrasing of questions

130. Whenever possible, it is advisable to place those questions tlat are easiest
to answer at “he beginning of the form. If the respondent gets discouraged as

soon as he starts to complete the questionnaire, he is more apt to set it aside.
Similarly, _ .estions should be arranged so thai those that proceed naturally from
one to ancther are placed together. Where a questionnalre includes some special
questions for only a portion of those receiving it, those questions should be moved
towards the end. Each item on the questicpnaire should be numbered to Tacilitate
reference te it in instructions and correspondence with the respondent an? in the
writing of office procedures for handling the reports. Where more than one type of
report form is used, every attempt should be made to retain the same numher for the

same item (for example, payroll and employment), even if this means that on some
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forms an item number will have to be included with no data requested but marked
"not applicaeble to this form". This will greatly simplify the writing of editirg
and clerical procedures.

131. Although instructions are important and should be carefully written, even
greater care should be accorded to the wording of the questions. A major factor
in securing prompt, complete and reliable replies is the phrasing of the questions
so that they are readily understood by respondents and field interviewers. Some

- respondents will fail to read separate instructions, but presumably all of them
will read the questions before entering the replies. Every effort should be

made, therefore, to keep the wording of the questions clear and concise and to
avoid ambiguities. If two interpretations of a question are equally likely and
only one is correct, half the replies will be unacceptable.

132. For some items the use of a multiple-choice answer in which the respondent
merely checks the correct box is preferable to a question calling for the respondent
to make an entry. Such questions can be used to obtain information concerning the
class of customer, the method of distributicn of products, the legal form of
organization etc. They may also be used for obtaining quantitative data if replies
in terms of size classes are acceptable. To make sure that no category is omitted,
it is advisable to include an "all other" category, requiring an entry to be made
by the respondent when he feels that the available check-boxes are not applicable.
These entries can be reviewed by a clerk to determine the box that should have
been checked. The value of this check-box type of question is enhanced by the

fact that pre-assigned codes can be Printed next to each box, thus avoiding a
clerical coding operation.

133. Finally, it should be mentioned that the use of colour and shading can

result in better response, punching and general processing by making the person

handling the report highly conscious of where entries are to be made and aware of
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the fact that a blank space means that a queation has not been answered. Devices
such as arrows and leaders are also useful in this respect. Setting up a separate
space for each digit in a value inquiry can algso be lielpful, becausc it requires
making a more careful entry by the respondent; this makes the form easier for the
puncher or clerk to process. The proper design of such an item can also result

in pre-rounding, which not only eliminates a clerical operation but lessens the

chance of error introduced by the clerk in performing this function.




VIi. DATA COLLECTION

General remarks

13k. In deciding what system is to be used to collect the data, it is necessary
to analyse the special problems relating to the universe to be covered, the types
of information tuo be¢ collected and the availability of funds, qualified personnel
and special equipment. For the distributive trades and services there are several
characteristics that should be kept in mind in designing surveys. In many such
kinds of activities there is a large number of small establishments. Frequently,
proprietors of such establishments are illiterate and have great difficulty under-
standing concepts, even when personal enumeration is used. 1In addition, they tend
not to keep records and, therefore, data for i“he period covered - whether year,
quarter or month - are estimates which are usually poorer the longer the time
period involved. Frequently, such establishments are operated in homes or in
non-recognizable places of business or are conducted by itinerants. They tend to
ignore requests received by mail. Because of the large number of establishments
involved, personal enumeration becomes costly.

135. 1t is also important to consider, in survey design, the fact that, especially
in the retail trades, a large share of the activity may be conducted by establish-
ments of multi-unit enterprises. Since sucii an enterprise usually maintains a
central office where data for each of its establishments is accumulated, it would
be prefersble to obtain the required data from the central office rather than
have interviewers enter each location (where some of the necessary informaticn
may not even be available) or meil separate repoy forms to each establishment.

If e 1list ot most of such enterprises can be drawn up early in the planning for

the infrequent censuses, a special pre-canvass can be conducted to obtain a complete
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1isting of all locations (including ancillary locations) which should include
aufficlent classification information to permit the use of the correct reporting
form at the time of the actual canvass. All reporting forms can then be sent to
the central office. This has the advantage of allowing the enterprise to be made
responsible for co-ordinating the completion of returns for its establishments

and reconciling any conflicts in the reporting of data among individual catablish-
ments. In any case, the central office will frequently prefer to aupervise the
filing of questionnaires and to transmit them when completed. 1In the use of such
a procedure, however, great care must be taken to establish controls that will
ensure that reperting is not duplicated either by field enumerators or by the
mailing of forms directly to the establishments. Interviewers must be provided a
1list of enterprises or specific establishments that are not to be enumersated, and
mailing lists must bde properly purged of duplicated. When surveys are conducted
subsequent to the completion of a comprehensive census, 1istings of multi-unit
enterprises can de derived from census records and used as a skip list by field
emmerators.

1%,  Another factor that affects survey design is the wide variety of activities
and types of establishwents covered by the distributive trades and services. Both
retail and wholesale establishments are characterized by the transfer of goods,

Tt information on the class of customer is essential for determining kind of
activity. Purthermore, a detailed breakdown of activity is determined by different
soptinations of the kinds of goods sold. In service trades, the range of activities
ig extwemely broad and includes such things as providing a meal, preparing advertising
sopy, mroducing a motion picture, renting machinery, repairing a clock etec. This
reqrives that the system be designed to select the correct reporting form in the

case o & meil carvass or that the enmmerator be thoroughly trained to determine
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kind of activity properly. There must also be provision for detecting and
correcting errors when incorrect forms have been uged.

Methods of emmeration

137. There are three basic methods that can be used to obtain data needed in the
surveys. The first is the use of field enumerstors who visit each place of
business. If the establisihment is small and the questionnaire simple enough so
that answers can be obtained during the wvisit, the enmumerator can complete the
questionnaire st that time. If for some reason the questionnaire cannot be
completed at the time of the visit, either because the person who can supply the
information is not available or because the data requested is too complex, the
questionnaire can be left to be mailed in or to be picked up by the enumerator on
a subsequent visit.

138. The second basic method is that of mailing questionnaires directly to the
respondents. This method can be used only when it is possible to develop a
reliable directory of business establishments and the postal service works
efficiently. Questionnsires may be mailed back upon completion, or enumerators
may be used to visit establisiments to pick up completed questionnaires.

139. A third basic method is used when a country has developed a fairly
sophisticated administrative reccrds system in which data needed in the survey

are collected in the course of administering various national programmes, such

as income tax, social security, unemployment and so on, and a method of positively
jdentifying the establishment is built into the administrative system.

140. In practice, the three basic methods can be combined, depending on the
particular conditions prevailing at the time of the survey in the country involved.
Thus, it may be possible to develop & directory of large firms to which report
forms may be mailed directly and to use this mailing list as s skip-list for field

enumerators who would be assigned to collecting all remaining questionnaires.
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Pield enumeration

141. For countries planning to conduct a comprehensive census of the distributive
trades and services for the first time, it would be most useful to conduct a com-
plete field canvass in which a record is established in the form of a listing for
each business establishment located, whether in= or out-of-scope. Such a listing
can be very valusble in establishing sampling frames. Complete field enumeration
is also necessary when it is not possible to develop a reliable directory that

can be used for mailing questionnaires. In the use of a fie.d enumeration, it

may also be possible to use an area sample for portiéns of the nation that have
only slight business activity, provided that the mapping of such areas is compre-
hensive enough to permit proper identification. In any event, the use of field
enuneration requires an intensive effort to set up a detailed set of maps which
will be used to control assigmments to enumerators.

142. While a field enumeration of distributive trades and services has many char-
acteristics that are similar to those used in a population census, there are differ-
ences which make the surveys of distributive trades and services much more difficult
and require a higher calibre of enumerator. Incidentally, it is possible to combine
a population census with one for distributive trades and services and theoretically
save a great deal of money on mapping, enumerator training and overhead costs. How-
ever, the resulting complexity of the operation and the differing time requirements
for completion would result in greatly complicating the operation and might lead
to the collapse of both censuses.

143, The field emmeration of distributive-trade and service establishments is
quite complex and reqﬁires the setting up of very tight controls and thorough
training of field supervisors and enumerators. While it is not essential to have

persomnel with business training, the calibre of people used in this work must be
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such that they can understand problems of classification. If they cannot grasy

the concept or scope or if they have poor number sense, they can create great
difficulties. Time must be taken to train enumerators properiy both in the
mechanics of enumeration and in the objectives of the survey. They must be made
aware of the consequences of the actions they take--or don't take. Time and

again it has been fuund necessary to re-enumerate substantial portions of a census
becanse instructions have been misunderstood. If there are restrictions on the
funds available, it would be better to reduce the scope of the survey (and, there-
fore, the number of enumerators required) rather than the qguality of the enumer-
ation.

144, In setting up training manuals and in the conduct of training sessions, it

is advisable to concentrate as much of the work as possible in the hands of a few
pecple on the planning staff.( In practice, however, because of the large number of
reople who must be trained and the frequently wide geographical areas involved, it
is necessary to train intermediate groups who will then train the actual enumerators.
This results in dilution and distortion of the original material and should be kept
to a minimum. A good procedure is to have persons who will eventually become field
supervisors trained first and actually conduct interviews supervised by plauning
staff persornel to test how well they have avsorbed the training material. Then
they, in turn, can use this same procedure to test the field enumerators. Classwork
is no substitute for actual field-work in determining how well training has been
absorbed. Even though training material may have been well preparzd, it should
never be assumed that merely giving such materiel to enumerators ic sufficient to
get a good job done. There must be an early revicw of the enumerator's actual work
so that mistakes can be corrected before much damage can be done. Ideally, this

review would consist of recanvassing an enumeration district by the field supervisor.
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145. Some advantage, in terms of training, results when the same enumerators are
used in recurring surveys, such as monthly and quarterly surveys. However, even
in such cases, it is wise to develop a regular progremme of supervision of actual
enumeration practices from time to time. Obtaining a good enumerator staff for

a comprehensive census can be difficult, since the period of employment is quite
short (although longer than is the case in a population census). Since this phase
of the work may absord the bulk of the funds, there may be a tendency to pay lower
wages which makes it harder to attract competent help. Wher: there is an annual
programme but no monthly or quarterly programme, investment in enumerator training
becomes a very expensive item and the carry-over of personnel from one survey to
the next may be quite small, since there is a long period between surveys and
enumerators tend to get other jobs.

146. In addition to courses of instruction, the enumerator should have with him
at the time of enumeration a manual that covers all the basic material he needs to
know to conduct a successful enumeration. All procedural matters affecting enumer-
ators and the principal problems they may expect to encounter should be included
in such a manval. The subjects covered in a typical manual are outlined below:

(g) Rules and regulations. Legal obligations of enumerators to provide
true returns and treat information given by respondents as con-
fidential. Actions forbidden to enumerators, such as soliciting
or sellings

(b) Excerpts from the law or executive order authorizing the census;

(¢) Procedures. Organization of field staff. FHow to obtain supplies
and transmit completed questionnaires. What to do if respondent
wants questionnaires left with him for completion or for mailing
to statistical agency. What to do if respondent refuses to supply

information. How to report establishments that changed ownmers
during the census year. How to prepare progress reports;
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(d) The skip-list, that is, a 1list of establishments the emmerator is
~ not expected to visit. This 1list may include the establishments of
multi-unit enterprises that are to be contacted directly by the

central statistical agency;

(e) Scope of the census. Definition of an establishment and types of
establishments to be included. Types of establishments commonly
encountered that are not to be included;

(f) List of questionnaires and other forms used in the census and &
brief description of the content, purpose and scope of each;

(g) Detailed instructions for each question in the questionnaire;

(9) Special instructions for particular types of establishments or
industries. How to handle frequently encountered mixed activities
(for example, manufacturing and wholesale trade retail and
service trade, leased 3epartments);

(1) Multi-unit enterprises not on the skip-list. How to identify
establishments or headquarters offices of multi-unit enterprises;

(]) Alphsbetic index to the contents of the manual.
147, In preparation for field enumeration, each section of the country will have
been divided into enumeration districts. For surveys based on the use of area
samples, the selected areas will have been similarly subdivided into emmeration
districts. Subsequently, & map for each emmeration district will be prepared
for use by the enumerator in canvassing the districts to which he has been assigned.
148. The emumerator is required to list information for each establishment by
entering it in a listing book containing all the information needed for control of
the enumeration procedure. For each establishment, a determination will have to
be made as to whether it is in= or ouﬁ—of-scope for the survey. For in-scope
establishments, entering the establishment and conducting an interview are required,
In order to reduce the cost of field enumeration, it would be advisable to instruct
the enumerator not to list such obviously out-of-scope locations as doctors' or
lawyers' offices, farms etec. However, the importance of entering and listing any

establishment about which there is any doubt must be emphasized.
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149. 1In order to control the enumeration, to determine whether the establishment
is in-sco~e, to decide what report form is to be completed and to be able to
ldentify the establishment properly, it is necessary to obtain the following in-
formation:

1. Name and address of the establishment

2. Sufficient classification information to determine whether the
establishment is in-scope

5. Whether the establishment is part of a multi-unit enterprise for
which reports will be obtained from a central office

L. Whether a questionnair> has been obtained, will be sent directly
to the central statistical agency or shouid be picked up by the
enumerator at a later date
5. Date the questionnaire was actually obtained
6. Name of the person interviewed
7. Identification number of the establishment, to be used for contro..
150. Because enumeration districts are pre-designated, it is possible to set them
up so that their boundaries never cross geographical divisions for which it is
desired to tabulate or publish data: Thus, if the enumeration district number is
known, all the establishments that have bheen assigned that number can be geograph-

ically coded into proviuces, cities or otior areas.

Establishing and using a directory

151. It would be ideal if, before conducting a survey, a directory of all the
statistical units to be included in the survey, along with information on location
kinds of activity and size, were available. This would define the universe to be
enurerated; information on kinds of activity could be used for preparing proper
guestionnaires, information on physical location could be used for geographical
allccation and information on size could be used in sampling and coverage decision

The directory would permit control of the enumeration, whether by mail or by field
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enumeration, and serve as a medium for imputing data for non-respondents. Since
it is impossible to prepare such a comprehensive directory until after the com-
pletion of a curvey, the goal of the survey manager is to develop as close an
approximation as possible prior to the survey.
152. As a minimum, the directory should include the following information:

1. Name and physical location of each establishment

2. Mailing address, which may be different from physical location

3. Name and address of the central office or headquarters of
establishments that are part of multi-unit enterprises

4. Kind of activity, description or code

5. ©Size code, which should normally be based on number of persons
engaged but which also muy be based on volume of sales or receipts

6. Source and date of information
15%. Because of the typically large number of small establishments in the
distributive trades and services and because of the large volume of turn-over in
ownership, the establishing and maintaining of a complete directory would be very
difficult and expensive. As a result, some countries establish a specific size
cut-off and include only in the directory those establishments over a specific
size. Wiere other devices, such as a complete field listing or the use of other
sources of data, such as administrative or tax records, are used to cover the
remainder of the universe, this procedure is acceptable. However, if the survey
is to be based on a cut-off that includes only those establishments above the
size cut-off, there will always be uncertainty as to whether all units are in-
cluded. Of course, if a country has developed a n.ethod of maintaining an up-to=
date register of all business firms for administrative or tax purposes, such a
register can be used to develop the information reeded for th»~ directory.
154. The usefulness of a directory depends on the kinda of data it contains, its

completeness and its accuracy. There are a number of different sources for setting
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up a directory, most . .ch have some defliclencies. Each source must be examined
carefully before being used and care taken to overcome any defects. At the same
time, it may be necessary to sacrifice some degree of completeness or accuracy in
order to keep the costs of setting up the directory at a reasonable level, but such
decisions should be made consciously and some attempt made to measure and describe
the deficiencies. The following are some of the sources for directories of distribu-
tive trades and services:

(a) A complete field listing. This is probably the most expensive way
to collect information needed for a directory. However, especially
when a country is initleting an economic statisties programme, it
is undoubtedly the most useful. Tralned field enumerators cen seek
out each physically recognizable place of business and colleect the
necessary information by direct interview and observation. Aside
from high cost, the defects include the fact that non-recognizable
places of business will be omitted;

(g) Govermment records. Records maintained by the Govermment for
taxation purposes and for the administration of unemployment
insurance, soclal security or other government programmes may be
helpful in setting up a directory. Such records, however, need
careful review to determine their completeness, suitability for
census purposes and accuracy, since they are not designed primarily
to serve economic survey needs. The records may not have any in-
dication of size and, thus, would not be usable for the selection
of s;mples or implementation of a pre-determined size cut-off.

They may relate to enterorises rather than establishments, thus

requiring a preliminary survey (often referred to as & pre-canvass)
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to collect informetion needed for each establishment. Addresses
may refer to mailing addresses that are different from physical
locations. Records may not be current; they may include firms

that have changed ownership or gone out of business and may not
include firms that have recently become active. The assigmment

of kind of activity (assuming such information is in the record)
may have been on the basis of rules of classification different
from those being used in the survey. One major advantage of using
govermment records is that they will include listings for non-
recognizable places of business and a&lso for places that enmumerators
may miss because they are difficult to locate or that they may
erronecusly omit from the listing because of failure to understand
instructions;

Trade association or publication directories. Because directories
set up by trade associations or trade publications are designed for
specific purposes, certain defects are introduced which users of
such directories must be aware of. 1In addition to the problems that
derive from the usc¢ of govermnment records, trade association records
tend to be restricted to association members only. Frequently,
however, membership is extended to include firms that service the
specific industry. Thus, a listjing that purports to consist of
beauty shops can include wholesalers and manufacturers of beauty
shop supplies. Similarly, because trade publications are inclined
to build up as large a clientele as possible, their listings will

include many firms that have only fringe relations to the trade

involveds
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(g) Other potential sources. These include telephone directories or
special listings prepared by telephone companies and lists prepared
by private directory companies, chambers of commerce etc. Fach
type has its own special characteristics which must be studied care-
fully before a decision is made on how to use it.

155. One of the major problems in setting up a directory for use in a survey of
distributive trades and services i1s the fact that enterprises engaging in those
activities frequently tend to operate at & number of different locations. in
addition, there is the prcblem of enterprises engaged in more than one kind of
activity. 1In order to make the directory most useful, it is necessary to ry to
identify such enterprises and to contact them prior to the ictual taking of the
survey in order to be able to set up a separate record for each location which will
include its physical location, kind-of-activity classification and some size indic-
ator. Such contact or pre-canvassing can be based on a selection of enterprises
known to have such characteristics (where such information is available).

156. 1In general, the directory is set up using cne record for each establishment.
For multi-establishment enterprises, however, there should also be a record for the
centrasl office, and each establistlment should be cross-referenced to the central
office. The records can be set up in the form of a plain card for each establishment
or enterprise, or a set of punch cards cen be prepared which can be converted to
computer tape in those countries that have access to such a system. A separate
record for each unit permits maximum flexibility and the eliminstion of records

for establishments or firms going out of busii 288, the addition of new records for
those going into business, the introduction of changes and the sorting of records

alphabetically, numerically, by kind of activity and by area. For countries having
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a small directory, maintaining a set of plain cards may be adequatej however,

the use of punch cards permits rapid sorting and preater flexibility. Computer
capability is ever more rapid and flexible but should not be used unless the

volume and complexity ~f the work warrant it.

157. A common problem with the use of all sources for setting up a directory is
the interval between the time when the information is obtained and the time when
the directory is used. Berause of it, the information is often incomplete and

does not reflect changes that have occurred in the interim. If the directory is

to be used in subsequent surveys, there must be some provision for supplementing

i1t with new firms and corrections reflecting business deatns and changes in owner-
ship. It is necessary, therefore, to build into the system a method for incorpora-
ting these changes. Care must be taken to make sure that this does not result in
duplication in cases of firms that have merely changed their names or of ore firm
that has acquired another.

158. Ar indicated above, the best source of a complete directory becomes available
upon completion of a comprehensive census. In such a census, much effort has been
expended in identifying and clessifying each statistical and reporting unit, and
information on size, location and other characteristics has been assembled. Such
a directory derived from a census can be used in setting up reporting panels to be
used in annual and more-frequent-than-anmual surveys tl-t are based on the drawing
of efficient stratified samples. These can then be employed in conjunction with
an area sample. Such a directory should probably be limited to the larger enter-
prises and establishments, with all others being represented by the area sample;
the area sample can then be used to represent small establishments as well as
births of new establishments. Tne list of large firms to be included in the survey

abaald not be restricted to those that fall into the area sample segments, and




data for such establishments should be collected directly by mail regardless of
where the establishments are located. The determination of what size cut-off to
use in defining large establishments should be based on the optimum balance between
the cost and problems involved in field emmeration and mail emumeration. A list-
ing of large establishments (and multi-unit enterprises) should be prepared and
sorted by area to be transmitted to field offices and used as a skip-list in the
enumeration of the areas selected in the area sample.

159. Since a directory represents a panel of firms that were in existence at the
time of its preparation and is only as good as the source from which it was derived
and the quality of its preparation, there is constant need either to update it or
supplement it to include new firms and establishments. The use of an area sample
in conjunction with a directory serves such a function. If other sources are
available for keeping a directory current, such as tax and administrative records,
they can be used. However, the processing and transfer of such records on a timely
basis is extremely difficult.

160. Once a directory has been established, some countries set up a programme of
data collection from a panel of the larger units included in the directory. When
such a panel is used, the minimm requirement is to establish a system in which
period-to-period trends are hased on~reporting by identical units. The obvious
defects of such a programme include the fact that what happens to large units may
not be representative of what happens in the total economy and that the units which
fail to report may have &ifferent trends from those which do report. While this
type of programme is least expensive to operate, the data it yields could be quite
misleading.

161. As previously stated, an initial comprehensive census including a field
listing operation is the best source for establishing a directory. In subsequent

eensuses, the list of establishments identified in the previous census becomes the
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basis for a new directory. The use of such & directory in & census is, however,
somevwhat different from its use in the annual and more-frequent-than-annual surveys.
The directory derived from the previous census becomes a control device which is
used basically to make sure that the larger establishments end enterprises have not
been omitted from the current census or that they have not been classified differ-
ently or allocated to a different area. Prior to the enumeration, data from the
previous census, for large establishments, can be sorted by area and transmitted to
the appropriate field offices for use as a check of the current enumeration. Field
enumer;tors should be required to account for establishments not located. Once the
enumeration is completed, records should be sorted by location, kind and size of
business, and data from the two census periods should be matched. Significant
differences and omissions should be researched. Care must be taken, however, to
make sure that lack of a match is not due to change of name or ownership.

162. Whén a directory is esteblished for use in a mail rather than a field enumer-
ation, its function is different. 1In a mail enumeration, the directory must be
complete in itself, and this requires that it contain some record for each unit for
which data will be tabulated. The first requirement, therefore, is that the sources
used be comprehensive and either contain the data needed for the census or permit
contact with thé firm to obtain such data. Since the census is restricted to certain
kinds of activity, the source mmst include kind-of-activity information as well as
name and address. It would also be very useful to have information on size. To be
most uveful, the directory should also include a separate record for each establish-
ment of multi-establishment enterprises. When a directory contains all the above
elements, it can be used not only as a means of controlling the emumeration but

also as a basis for imputing data for delinquents and non-respondents. From such a

directory, counts of establishments by kind of activity, geographical location and
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broad size class can actually be tabulated. While these counts will not be as
accurate as those that can be obtained by a completed report form, they can be
useful for various purposes. When the enumeration 1s conducted, it will be possible,
in effect, to prupare a schedule for delinquent reporters and refusals by ascribing
to such establishments the same characteristics as those developed by tabulating
reported data for establishments of the same size and in the same kind of activity,
located in the same general area.

163. Where a common identification system has been established in different govern-
mental files for the same firm, 1t is &lso possible to transfer actual data (although
usually quite limited) from such files to a directory. This may make it possible to
rellieve an entire class of small firms from reporting directly in the census. 1In
such u.e of administrative records there are scveral elements that must be studied
to make sure of the validity of the procedure. First, it must be pussible to identif
the statistical or reporting unit; secondly, the assignment of kind of activity must
be based on the same classification system; thirdly, the data to be transferred must
be defined in the same way as they will be in the survey; fourthly, the administrati
record file must be up to date.

Collection and control of reports

164k. 1In e survey that calls for a field visit to establishments within the scope of
the survey, the information obtained during the listing operation can be expanded sc
that listing and report collection procedures can be merged. As indicated above,

since distributive trades and services are characterized by a large number of small
establishments, a slight expansion of the information obtained at time of listing c
make the listing book serve as the data-collecting vehicle for those small establils
men*ts from which only basic data are renmuired. For all other establishments, the

enumerator can leave the appropriate questionnaire and either set a date Lo oaly e



to pick up the completed form or arrange to have it mailed to the field office out
of which he operates. Upon completion of his "list enumeration" work, the enumerator
turns his listing book in to the field office which then reviews the book in con-
Jjunction with the reports it hasg received, both those collected by the enumerator
and those mailed directly to the office.

165. As part of the listing operation, some indicator of size should be obtained
for each establishment. This indiecator can be used as a basis for the imputation

of daym for non-respondents. It is also useful as an indication of how much effort
is warranted in attempting to collect reports from delinquent reporters.

166. When establishments belonging to multi-establishment organizations are encount-
ered by the enumerator, the name and address of the centrel office from which the
data are to be reported should be obtained. Cross-reference cards should be prepared
for such establishmenus and sent to the central statistical office which can then
collate'them with similar cards from the rest of the country to use as a check on
reporting by multi-establishment firms,

167. 1If the listing operation has been pProperly conducted and controlled, the est-
ablishments listed that are determined to be within the scope of the survey become
the universe for which data will be tabulated. Subsequent operations should be tied
to this universe if the survey is to be kept under control.

168. For practical reasons, it is desirable to detect and correct errors in the
reported data as quickly as possible after the questionnaire or listing books have
been completed. If there is a delay in re-interviewing or questioning the respondent,
the person who supplied the data originally may no longer be employed by the enter-
prise, the enterprise may have gone out of business or the records may have been
discarded. On the other hand, it is ordinarily not feasible or desirable to conduct

complete editing operations in the field offices. The field office staff should,
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however, be able to perform & screening operation which involves a limited amount
of checking of data. This might consist of seeing that the questionnaire is
properly identified, that no figures are omitted and similar simple checks. A
slightly more complicated but basic check would be to add up the reported costs
(wages and salaries, materials etc.) to see that they do not exceed the reported
value of sales or services. 1If they do, the repert should be returned to the
enumerator or given to another interviewer for verification or correction.

Such a field review also provides some control over the performance of indiv-
idual enumerators. When questionnaires or listing books are found to be faulty,
the enumerator responsible should be required to correct them, if time permits. An
excessive number of faulty questionnaires or listing books may mean the enumerator
is incompetent and should be dismissed.
169. After a complete up-to-date directory of establishments and other reporting
units has been prepared, it can be used to select those units that will be included
in the survey, whether based on complete enumeration or a selected sample. Units
will be selected according to kind of activity and will be enumerated using question-
naires specifically designed for each major kind-of-activity group. If the survey
is to be based on a mail enumeration, the address in the directory will be used for
this purpose and the respondent will be requesﬁed to return the completed question~-
naire to the central statistical office within a given period of time, where it will
be checked in upon receipt. From time to time it will be necessary to conduct follow= -
up operations for those firms that are delinquent in returning thzir questionnaires.
The prompt and efficient conduct of these operations requires the design of a tight
set of controls, strittly adhered to. Otherwise, there is a strong possibility of
omitting some reports and duplicating others.

170. 1In addition to the proper questionneire based on the kind of activity of the
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firm, a number of other things must be provided in the mailing package. These
include a self-addressed postage-free envelope wh’ .h can be used by the respondent
only for returning the completed questionnaire, a copy of the questionnaire which
the respondent may keep for his own records and any special instructions needed

by the respondent to properly complete and return the questionnaire. A statement
on the confidentiality with which the reported data will be treated and on the
penalties for non-reporting or wilful false reporting should also be included.
Digtinctively marked envelopes will draw the attention of the respondent to the
importance of the contents. Thc use of window envelopes through which the imprinted
address on the questionnaire can be seen avoids speclal addressing of envelopes.
The date by which completed reports must be returned should be clearly stated. It
is important to establish a deadline that allows a reasonsble amount of time for
completing the questionnaires but does not allow so much time that respondents set
them aside and forget them. Generally, one month may be considered & reasonable
time. It will not be possible to set a specific day and month for return unless
all questionnaires are ready to be mailed to respondents on approximately the same
date. If this is not possible, then respondents may be asked to return reports

30 days after receipt. Similarly, countries which have an unreliable mail system
may have difficulty in establishing a specific date for return of the report and
may have to request completion and return within 30 days after receipt. Under

such circumstances, follow-up of delinquents becomes very difficult.

171. To make sure that each establishment included on the mailing list is accounted
for so that the final tabulations may represent the entire universe, a tight check=
in system must be established. This begins by the creation of a record, whether on
regular cards, punch cards or computer tape, for each unit for which & questionnaire

has been mailed. The assigment of a unique identification number to each such unit
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will be helpful, since check-in by trade name can be complicated because of name
changes, duplicate names, misspellings, changes in ownership etc. This identifi-
cation number can also be used in the eveatual filing of reports and will simplify
finding report forms if they are needed during the course of tabulation review. Two
types of listings will be found very useful during the processing of the survey:

one in numerical sequence and the other in alphabetical sequence. While the use

of a set of cards provides flexibility, unfortunately cards sometimes get lost or
misfiled. Listings do not have this defect, although care should be taken that
they are assembled in such a manner as to avoid mishandling, preferably in bound=
book format.

172. As completed reports are received from respondents, & record is made which
will permit culiing the complete file at the time it is decided that it is necessary
to follow up delinquent respondents. The follow up effort needed to achieve
acceptable response rates is great, even in the more advanced countries. With a
due date of one month after the questionnaires are mailed, it can be expected that
no more than half of the reports will be filed within that time period. BRecause

it would not be possible to tabulate the data without the inclusion of the largest
units, it is advisable to establish special proc .dures for them. Such units should
be visited prior to the survey to set up any special procedures; that may be needed.
uring the survey, special efforts should be made to monitor the filing of their
reports to make sure that they are received adeguately in advance and that acceptab]
data are reported. The preparation of reports by such units may take more time, anc
the due date may have to be extended for them. Provision should also be made for

a reasonable extension of due dates for units with special problems. Where an
accoun,ing firm has the responsibility of filing a large number of reports, it

should also be allowed more time.
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173. The collection of reports by mail will generate a large volume of corres-
pondence, with respondents frequently raising questions that need answers before
they complete the report. A special procedure should be designed to sort out

such letters for prompt reply.

174. In deciding which system to use for data collection, it is important to

keep in mind the fact that one of the main purposes of such surveys is to develop
time series of data. long-term cyclical trends are discovered from a study of
census surveys; current patterns are traced in the more-frequent-than-annual
surveys. In both types of surveys, however, the validity of the changes can be
invalidated by a change in the method of conducting the survey. 1In designing the
survey, therefore, the system that is adopted should be one that can be reproduced
from survey to rwvey. If, for example, it is decided to use administrative
records from a specific government agency in the setting up of a directory, there
must be some assurance that the agency will continue to maintain the source materia
on an acceptable basis for the foreseeable future. Similarly, in deciding the
extent and nature of the sample, there must be some assurance of the continuity of
the process. Any "improvement' must be examined to see whether it results in a
discontinuity of the dsta. However, if it is decided that it is necessary to
adopt a procedure that will result in a discontinuity, every effort should be made
to incorporate a "bridge" between the old and the new series so that users of the
data can be aware of th« effect of the change and make any necessary adjustments.

Use of sampling é/

175. 1In taking a survey, whether it be a comprehensive census containing a great

deal of data or an annual or more-fregquent-than-annual survey desipned to produce

6/ A detailed discnssion of sampling tec miques is piven in annex 1.




fewer da*ta as rapidly as possible, the survey manager will attempt to design his
survey so that the required data will be produced et a minimum cost. Since sam-
pling is one method by which costs can be reduced, it is advantagecus to reiview
each programme to determine to what extent and in what manner this technique c&n
be used. In making a judgement, the manager must weigh the advantages derived
from sampling, such as a reduction in the number of contacts to be made, the
number of questionnadres to be processed and the manpower requirements, and
earlier publication of data, against the disadvantages, such as the difficulties
inherent in concrolling camples, the higher quality of personnel required and the
loss of data. In designing surveys in the distributive trades and services, the
determination of the extent and nature of the samples to be used are conditioned
by the heterogeneity of the kinds of activities to be covered. For example, a
sample that might be good for measuring retail trade activity would probably be
1nappropriate for measuring advertising agency activity. A sample design that
would be acceptable for a comprehensive census might not work well for a monthly
svrvey.
176. When the survey procedure includes a field listing, it is possible to est-
ablish a eize criterion above which all establishments are enumerated and below
which a sample of every n-th case is selected for enumeration. This selection
can be based on pre-designated lines in a listing book or can be selectel after
the listing books have been processed in the central statistical officc. When
properly inflated, these cases will then represent all establishments below the
cut-off. Such date will, of course, contain sampling error. Instead of selecting
only every n-~th case below the cut-off size for enumeration, an slternative pro-
ndure would be to collect full information for such cases and have all other
vt below the cut-off complete a very simplified questionnaire containing only

~ data. All establishments above the cut-off would be required to supply
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complete information.

177. Where a mail enumeration procedure employs a directory that contains infor-
mation on size and kind of activity, it is possible to select a stratified sample
based on these characteristics. In designing any sample, however, it is impor-
tant that large establishments be included with certainty. Because of the large
number of small establishments, it is possible to design a sample that will con-
siderably reduce the number of units to be canvassed, but the use of such a sample
will considerably reduce the ability to publish area and kind-of-activity infor-
ﬁation.

178. The date objectives of annual and more-frequent-than-anmual surveys are
usually quite limited. 1In addition, fast production of the data is of great
importance, especially in the more-frequent-than-annual surveys, since the objec-
tive is to collect information concerning current trends which will be used as &
guide to early action. This is particularly true for items such as sales by re-
tailers. As a consequence, the survey design should be as simple as possible and
subject to rapid processing. In order to have validity, it should be a probability
sample with known probability of selection so that sampling variability can be
calenlated. The most conmon design consists of the preperation of a list of large
firms which will be canvassed each survey period and from which & system for
selecting a sample of all other firms can be made. This sample can be either a
sample of areas or, if a complete current listing of business firms is available,

a sample selected from such a list. Since it is almost impossible to keep such a
list current, this design should be supplemented by the use of an area sample which
can be considerably smaller than would be required if such a list were not avail-
able. While the basic function of the area sample is to represent small establish-
ments, it also serves the important purpose of finding and enumerating new est-
ablishments, regardless of size, that have come into existence subsequent to the
selection of the "large" stores in the sample.
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179. There are gsome kinds of activity in which the use of an area sample is

quite inefficient and results in such large variances as to limit or even to

rule out its use. This stems from the fact that the main use of the survey 1is

for the development of data on trends in retail trade, since this is one of the
most sensitive economic indicators. As a result, the sclection of sample segments
is keyed Lo population concentration: that correlate closely to retail trade act-
ivity. The fact that activities such as seasonal hotels, petroleum bulk stations,
scrap wiolesalers, motion pictw-~ producers and radio broadcasting stations which
are also included in the scope are not typically located in areas that correlate
with population concentrations means that the portion of the data collected in
the sample segmernts wlll contain such high sampling variances as to make them
useless. For such uctivities, therefore, it is necessary to rely basically on

a fairly complete directory which can be kept up to date. 1If this is not possible
then such activities should not be included in current surveys.

180. Theore:ically, because the size of a sample means that fewer reports need
to bte collected and processed, its use has a number of advantages. These include
relieving many respondents of the burden of reporting and by reducing correspond-
ingly the wurkload of the statist cal agency. This lower workload permits a
greater degree of control to be exercised over the collection and processing of
reports and, therefore, results in an improvement in the quality of the statistics
produced. In addition, the timeliness of the data production can be improved,

and it becomes poisible to adjust the size of the semple to meet the availability
of funds. Where funds are inadequate for a compl te census, sampling may be the
only possible method.

181. The sampling system used shourd be a probability sample which will yield

results ot measurable quality. The use of such a sample introduces additional

L




steps which must be nroperly executed. These involve some cost and create
vppertunities for mistakes that do not occur with complete coverage. Unless
the sample is designed to fit the srevailing operating conditions and is satis-
tactorily controlled, losses rather than gains may iesult from its use. A
highly claborate and theoretically desirable sample design that requires more
skilled personnel, more records or more equipment than is available would be
worthless, or worse. Another drawback of sampling is that the amount of re-
lieble detail that can be published will inevitably be reduced, because the
smaller number of observations availeble for each cell of data results in an
increase in the sampling variance, in many cases to such a level as to make the
resulting statistics completely unreliable. Furthermore, even though collec-
tion, editing and tabulating can be better controlled with the smaller number

of reports to be processed, errors in these functions cannot be completely

eliminated.
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VIII. DATA PROCESSING

General remarks

182. After the questionnaires heve beer. received in the office, it will be n=c-
essary to subject them to a review which assures that they :ontain all the infor-
mation needed and that they are processable in later operations. The review will
include making sure that necessary data have been reported, that clerical round-
ing and coding are performed as required, that entries are legible, that write-ins
by respondente are reviewed for necessary action and that clerical editing checks
to detect erroneous data have been p:rformed. This review will uncover a large
numbe - of problems which must be resolved before the report is ready for further
processing. A high percentage of respondents will need to be contacted for ver-
ification or correction of data. Since this is very time-consuming, it should be
initiated early and pushed vigorously so as not to delay later operations.

183. The most difficult function is the detection of errors in reporting. These
errors may be due to various causes: respondents may not widerstand the concepts
that are implicit for correct reporting; persons completing the reports may be
careless; data may not be available in the units requested; data reported for
employment and payroll, for example, may have different reference periods etc.
These problems need to be detected and resolved prior to tabulation. The amount
of work to be performed by clerical and professional staffs will vary, dependent
upon the quality of personnel and the equipment available for this work. With
the use of computers, sophisticated computations designed to detect errors can
be verformed at rapid rates. The less sophisticated the equipment available,

the more work will have to be performed by clerical and professional staff.




184, Tt is a waste of resources to treat all deficiencies in questionnaires
alike, and some standards and criteria for editing should be established. In
general, the amount of effort expended on detecting and correcting errors and
omissions should be in proportion to their probable effect on the published
data. There is a certain amount of safety in numbers; if errors are of a random
type, they will tend to cancel each other out, provided they are individually
small. This leads to the conclusion that a high degree of accuracy and rigid
standards are unnecessary whenr dealing with the small establishments, typical

of many retail und service trades. The amount ot attention paid to individual
questionnaires during editing and coding should vary jin direct proportion to the
size of the establishments represented. 1t follows that reports from large est-
ablishments should normally be more carefully edited than those from small est-
abiishments, except where the coverage of small establishments is based on a

sample.

Clerical operations

185. Assigning work, keeping records and progress reporting will be simplified
if the questionnaires are sorted by type &and bundled in work units of convenient
size. Usually not more than 100 questionnaires should be assembled in a work
unit; the actual number should be based on the amount of work which needs to be
done but shculd not be so much as to tie up any work unit for an extended period
of time. Work units should be numbered serially and a centralized control record
kept giving a running record of each one, including the date assigned, the name
of the clerk to whom assigned, the number of questionnaires requiring recontact
with the respondent, the number of questionnaires referred for professicial re-
view and the date completed. A work unit usually consists of a single type of

questionneire. Tt may be advisable to sort questionnaires in other ways, such
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as reports for small establishments separate from reports for large establish-
ments, each of which may have its own set of editing rules. Similarly, reports
for multi-establishment enterprises may be set up in a separate series of work
units.

186. One of the major decieions to be made at this stage of the wurk concerns
the degree to which screening and editing should be divided into highly special-
ized operations; each clerk can either repeat a few very simple routines that

are learned quickly or can learn and perform all the steps nucessary for the
complete preparation of the questionnaire for punching. The first alternative
has the disadvantage of requiring a rather complex control operstion and much
handling of the reports. The second requires the time to train a person who has
the qualifications to handle more complex and difficult procedures. The decision
will depend on good judgement and the type of personnel available. It may be
advisable to strike a balance between the two extremes.

187. The clerical operation lends itself well to the use of a quality-control
system designed to implement an early warning programme which would identify
those clerks who are not following procedures correctly. The system should also
be designed to measure production rate in conjunction with quality. Clerks sﬂould
be notified immedisetely of their mistakes and those who .ontinue to fall below
acceptable standards should be dismissed. Frequently, this kind of check may
also reveal an error in the procedures which could affect all editors.

188. It ts the responsibility of the planning staff to prepare specifications
which will be used by the processing staff to prepare instructions for the clerks
on what tests should be made to determine whether the report is acceptable or de-
fective. This staff should also supply the reference material that will permit
the imputation of missing information and the coding schemes that need to be

applied to the data. As with all procedures, the members of the nlanning staff




should review the results obtained. Staff members should arrange to check through
some of the early work units immediately after their completion and to make any
necegsary modifications in the procedure as soon as possible. Tt is also advis-
able for them to visit clerical operations from time to time to sec if any new
prcblems are developing.
189. A correspondence unit should be set up as part of the screening and editing
operations. It will be found that many of the answers that are needed to make a
questionnaire complete or acceptable can be handled on the basis of a response to
a form letter. The clerk can indicate the form letter to be sent (sometimes a
single form letter can be designed to include a number of different items) and
send a referral slip with this information to the correspondence unit which can
dispatch the letter and set up controls to handle replies.
190. In some cases a simple procedure cannot be incorporated into the clerical
processing operation; certain situations will occur for which a more complicated
procedure is necessary. There should be set up a second group of more highly
qualified clerks w:c have been specially trained to handle such operations.
Problems that are unique and cannot be handled by either set of clerks should
be referred to the professional staff for handlingr. Members of this staff will
have the option of working out a solution themselves or of recontacting the re-
spondent to solve the problem.
191. Among the clerical procedural rules that have merit and are used by many
countries are the following:
(g) Entries on the questionnaire that are made by editors should Le
made in a distinctively colcured pencil or ball-point pen. The
colour chosen should contrast with that used in eulries made by

‘respondents or other persons handling the report;
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(g) Entries made on the basis of a respondent's reply to an inquiry
resulting from editing should also be made in a distinctive colour;

(c) When a correction is made to a respondent's entry, the original
eritry shoula not be erased or obliterated. The editing clerk
should strike a line through the original entry in such a manner
as to leave it legible and enter the corrected figure above it.
If space is limited, the corrected figure may be entcred elsewhere
and its proper position indicated by a guideline;

(d) A specific space should be provided on the form for the initials
of the individuals (editors, coders, professional staff members)
who have processed the forms and the date processed.

Preparation of the questionnaire for tabulation

Testing and checking

192. The first step is to determine whether the questionnaire covers an establish-
ment that is within the scope of the distributive trades and services. This is
especially necessary when the establishment has been contacted by mail and its
kind of activity is in doubt. If ruled cut of scope, no further processing will
be necessary. Since testing for scope involves an inspection of the kind of act-
ivity engaged in by the establishment, it might seem logical at this point to
also assign a detailed kind-of-activity code. The application of the rules in-
volved in assigning such codes, however, can be quite complicated, and it would
be advisable to reserve this opera’.ion for a group of clerks specially trained

in this function. To assign actiwvity codes, it will be necessary to use such in-
formation as sales 5y class of customer, volume of receipts from the performance
of services as contrasted to volume of receipts from the sale of merchandise,

sales by line of merchandise, services by type of service rendered, a self=
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designated kind of activity and a historical code (when available). Rules on
how to use this information to arrive at the kind-of-activity classification
will be supplied by the planning staff which should also make its personnel
available for the resolution of the many problems that might develop.
193. There are several items that must be present for every establishment in-
cluded in the universe covered by the survey. These usually include total volume
of sales, total employment and total annual payroll. (In more-frequent-than-
annual surveys, the necessary data may be restricted to volume of sales and may
include inventories in the case of retail and wholesale trades). Where needed
data have not been supplied by large establishment:;, it will be necessary to
recontact them. For small establishments, however, it would be more advisable
to impute the missing data. A set of tables should be prepared to provide the
basis for each imputation.
194. A particularly disturbing situation occurs when a response is requested to
a question on an activity in which not all respondents may engage. Lack of respon
to such a question is ambigvous, since it could mean that the respondent either
does not engage in that activity or merely hasn't bothered to supply the infor-
mation. The tabulation of responses to this item might be misleading if the
~xperience of those who did respond is different from that of those who did not,
especially if omission of an entry indicated no activity for the item. If it is
particularly important to distinguish failure to report from inapplicability, the
question should include a "yes-no" featu. as illustrated below:

Did you have income from during the census year? [::7Yes i::7No

If your answer is "yes", how much was received from this activity

during the census year?
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If "yes" is checked but the amount omitted, it would be clear that the respondent
had falled to report a figure that should have been reported.

Editing and coding

195. Frequently data entries turn out to be incorrect, and critical editing of
the reported data is required to detect probl>m cases. There are two types of
editing that should be performed. The first type checks the internal consistency
of the data reported in different items for the same establishment, and the second
checks whether the data repor ed foir a specific item is reasonable on its own
merits. Internal-consistency checks include checking to determine whether the
reported components are equal to the reported total, whether answers to the same
question in different parts of the report are the same and whether certain ratios,
such as payroll per employee or payroll to sales, fall within acceptablce limits.
Determination of acceptable limits for the ratios being examined can be based on
averages derived from data reported by similar establishments in the same industry
and in the same geographical area. If similar surveys have been conducted in
previous periods, the data derived from them can be used as a basis for setting
up acceptabie limits. Such data, however, should be adjusted for known chunges

in price levels and payrolls. In initial surveys it may be necessery to use deta
from other countries as a guide. One example of internal inconsistency is &n
answer of "zero" for receipts from the sale of groceries in an establishment that
claimed to be a food store.

196. Other types of checks are needed to verify that the answer is reasonable.

It would be safe to question an entry of "120 per cent" in response to a gquery on
percentage of occupancylof hotels, television repair shcps with no receiph: for
services, motion picture theatres with a seating capecity of 10, laandries witl ao

laundering equipment etc. During the course of editing, the etfectiveucus ol the
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various checks should be examined in terms of the number of rejects being gener-
ated. If the major.ty of reports are being rejected as the result of the applica-
tion of a given editing check, tolerances are almost certainly too narrow. If,

on the other hand, practically no reports are being rejected, tole<rances are
probably too broad and appropriate changes should be made.

197. Depending on the extent to which the questionnaire has been designed so as
to provide for pre-printed codes, the clerk will have to review the reported in-
formation and assign a numerical code that can be punched and used in sorting and
tabulating. Even when codes have been pre-designated on the report form, it will
be necessary to review certain cases such as the "write-in" answer which musv be
coded or the indication ' two or more mutually exclusive alternatives.

198. The two most difficult coding operations are those for kind of activity and
locetion. Determination of the correct kind-of-activity code requires that eppro-
priate information be requested and supplied in the questionnaire and that fre-
quently complicated rules be applied. ILocation coding may appear to be & simple
matter of applying a numerical code to a place neme, but experience shows that it
is more difficult than that, especially in coding cities. Legal boundaries are
difficult to identify, and people sametimes use city names in their addresses
when the establishments are actually located outside the city boundaries 1In a
field enumeration, this difficulty can be overcome by having the enumerator deter-
mine establishment location; this is not possible in a mail survey. Other coding
includes such items as legal organization, form of owneirship, method of selling,
merchandise line, various size codes etc.

199. Values are frequently reported in terms of the smallest monetary unit, but
it 18 often not desirable to punch or tabulate the data in that manner. Puanching

the full number would require edditional time and lead to a higher number of
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errorsy tabulating would also require more time and space. Similar problems
occur when guantities are reported down to the units digit. Part of the pre-
paration of the report for tabulation consists of reducing the number of digits
to be processed by rounding the number. Training for this operation should be
careful; many people do not seem to be able to grasp the principles involved.

It is easier, of course, to use a procedure that calls for striking digits

rather than rounding, but the data involved must be examined to make sure that
this does not have a significant effect on the resulting statistics.

200. The report form should be reviewed for any notes or comments entered by

the respondent which may require correspondence. As a final step, the clerk needs
to review the report to make sure that the data to be punched are legible and that
the puncher will have no difficulty in rapidly locating the items to be punched.
201. A survey that features extensive use of the mail to distribute and collect
reports will generate a great deal of correspondence. Much of this correspondence
is routine in nature and can be handled by the use of form letters. However, there
will still be a large volume of work remsining for the handling of technical ques-
tions which will need to be resolved before the respondent can complete his report.
If an adequately trained staff of people prepared to handle such matters is not
assigned to this task, repl.es can easily be delayed for many weeks. This will
not only delay completion of the survey but will frequently discourage the re-
spondent from completing his report.

Computerized editing and coding

202. If the volume of work to be performed warrants it and if the proper type
of persomel and equipment is availsble, much of the editing work can be per-
formed by computers. But it will still be necessary for clerks to screen reports

to make sure that key data items have been reported, that there are no obvious
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errors and that any necessary work that cannot be performed by the computer is
accomplished before the report is sent for punchirng. After punch cards are
taped, the computer can perform many operations, such as computing ratios, test-
ing limits, imouting duta and assigning codes. Tt can also apply a series of
tests to determine acceptibility and identify cases that will require checking
into or, in appropriate circumstances, substitute a computed value for an ob-
viously erroneous one. In general, the computer can perform these operctions
more rapidly and accurately then clerks.

203. It is cmmonly believed that the use of computers will shorten the time
required to produce final publications. However, cuxperience does not justitfy
this belief. Another common misconception is that use of the computer will
sautomatically lead to a sharp reduction in staff requirements. This. also, is
not necessarily s«. There are a number of things 'hat must be considered before
a decision is made to use computers for editing:

(a) Conversion of the planner's specifications to the machine
lenguage used by the programmer sets up an additional communi-
cations barrier. Unless the planner can read the programmer's
language to make sure that his ideas have been correctly inter-
preted, there will be rooem for the introduction of erroneous
matter. Planners will need to receive sufficient training to
enable them to intelligently review the programmer's work;

(g) Many of the r worts that arz flagged ty the computer for manual
review will require correction. It is costly to correct punch
cards and computer tapes. Hence, if a great many reports will
eventually require manual hendling, repunching of cardas and so

on, computerized editing may result in a much higher over-all

cost thaan clerical editirg;
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(e)

(8)

(e)

(£)

The particular computer that is to be used may have too little
storage capacity to perform all of the editing checks efficiently
in addition to other computerized operations, such as coding and
tabulation._ The programme should be tested as much as is neces-
sary to determine the effect of storage limitations;

A computer with sufficient capacity is capable of far more check-
ing than is feasible in a clerical operation. The computer may be
able to perform several times as many checks for internal consis-
tency, for example. Some planners, enthusiastic over this extra-
ordinary capability, have specified so many editing checks that
practically every report has been flagged for manual review. As
in clerical editing, the usefulness of every individual check
should be considered in relation to its cost and also the over-all
cumulative effect of a large number of checks;

Computerized editing is necessarily performed at a later stage
than clerical editing. As mentioned previously, it is desirable
to question respondents as early as possible after the reports
are received. The delay in recontacting respondents which is
caused by computer editing must be taken into account when this
system is used;

An important difference between computer processing and the

older methods, such as hand and mechanical or electro-mechanieal
processing, is that with the former, misinterpretations giving
rise to revetitive or systematic errors are often far more diffi-
cult to correct. Many costly tabulations have had to be scrapped

because the computer programmer did not quite understand what the
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planner wanted. Under the older processing methods, such mistakes
were usually discovered and rectified before much harm had been
done. The tremendous speed of computerized processing, however,
means that entire projects are cften completed before the system-
atic errors are discovered.
204k. It is extremely important that sufficient time be allowed for the thorough
testing of computer programs. A very useful device for testing programs is to
tape a "test-deck" of punch cards similar to those that will eventually be pro-
cessed but which contain errors and other material deliberately introduced to
bring all the features of the vnrogram into operation. 1In this manner, the pro-
gram can be tested at relatively little cost and the results used to correct the
program where necessary. In practice, the production of a test-deck that will
encompass all possibilities is often not possible.
205. The use of the computer has greatly reduced the amount of coding required,
especially the amount that needs to be done clerically. In the first place, codes
vwhose primary purpose is to facilitate the sorting of pwich cards are not required.
The computer can operate about as well on a data item such as number of employees
as on a one-digit size code based on the original) figure. Moreover, if a one-digit
size code 18 required ror other reasons, the computer can readily assign one.
Secondly, clerks are notoriously weak when it comes to assigning codes based on a
calculaticn and/or comparison of relative magnitudes, while the computer is always
accurate in this respect, if it has been properly programmed. In general, the
computer is preferred whenever a code number is to be assigned on the basis of
numerical data, particularly if complex calculations are involved. Coding systems
may be aimplified also; while mechanical tabulation may be facilitated by a size=

igit number in which each position is significant (for example, the first two
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digits represent the province; the second two, the county; and the third two,

the city), computer operations may be equally efficient using a three-digit

number assigned serially to cities, with the reference to county and province

kept in computer storage. Many of the practices geared to hand or mechanical
processes need to be re-examined if a computer is to be used.

206. The assignment of kind-of-activity and location code by computer, however,
involves some extremely difficult programming and is also quite costly, since it
requires the use of a good deal of machine time and a computer that has enough
capacity to store a large amount of reference material. These and other items
involving non-numerical information can most often still be handled best by clerks.

Data from administrative records

207. The availability of information for business firms which is collected in
the course of administering various govermmental programmes presents an oppor-
tunity to use such information both as an original source of data and as an editing
tool. Essential to such use, however, is an easy method of transferring data from
one source to the other. One such method is to provide an identification number
that is common to both the administrative records source and to the survey. While
it is possible to conceive of transferring the administrative records date without
the use of mechanical or electronic equipment, such & procedure is not very prac-
tical. The type of equipment that is most practical is the electronic computer
which can sort, match and transfer date accurately at high rates of speed.

208. As indicated above, in order to meke use of data in administrative records
as a substitute for filing a report form, the administrative agency must use the
same kind-of-activity cléssification, and the records must include the basic types
of information needed in the survey, such as employment, payroll and volume of

sales and any non-data characteristics needed, such as legal form of organization
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and location. However, a secondary, but still important,, use of the adminis-
trative records is as an editing tool and as a source of information for de-
linquent respondents. As an editing tool, the data from administrative records
provide an independent method of checking on the accuracy of the data reported
in the survey. For establishments that fail to file a report in the survey, the
auministrative recofd serves as a basis for imputing the needed information when
other methods prove inadequate.

209. Because different agencies may pursue different data-processing techniques,
it is frequently necessary tc adjust the tape files to various requirements.
This can be very expensive and time-consuming. As in all computer work, time
and cost must be evaluated before a decision is made.

Editing in repetitive sample surveys

210. Because the operation of more-frequent-than-annuei sample surveys typically
involves the setting up of field offices strategically distributed throughout the
country, the collection anl editing of repoits can be performed better bty the
field staff than a central statistical office. Business firms can be more readily
contacted either in person or by telephone or mail to resolve problems. This is
especially important, since there is usually gr..t emphasis on speedy publication
of data in these surveys, and answers to questions need to be obtained rapidly.
211. In those instances that involve the “use of an enumerator to conduct an
interview and to obtain the data at the time of the interview, the enumerator can
be trained to perform some simple edit checks at the same time and to enter any
comments needed to explain apparent discrepancies. These can be reviewed when
his work is turned in to the field office. When the survey involves mailing the
questionnaire to the field office, a series of checks can be performed there

which should include not only a check for internal consistency but also a
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comparison of data for the same firm as reported in previous periods. This is

a very helpful feature of repetitive surveys, since the same iirm will be re-
porting regularly over a long period, and a pattern can be established which
will make it easy to detect errors.

212. The primary purpose of the field edit in more-frequent-than-annual surveys
is to ensure that questionnaires are completely and correctly filled out before
they are transmitted to the central statistical office which must process quest-
ionnaires from the entire country. At this stage, report forms are given only
a limited review, becﬁuse tabulations are produced under a tight time schedule.

Any errors discovered after tabulation are difficult to correct.
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IX. TABULATION, REVIEW AND CORRECTION

General remarks

213. The types of tabulating equipment currently availiable range in complexity
from simple desk edding machines to cxpensive, high-speed, large-capacity elec-
tronic computers with their specialized auxiliary equipment. When options are
open to decide what equipment should .. obtalned, it is necessary to weigh a
variety of factors, including the number of questionnaires to be processed, the
quantity of data, the quantity and type of editing to be performed, the number
and complexity of sorting and tabuleting operations, the time constraints and
the cost of alternative systems. The decislon should be made by persons who
are thoroughly familiar with all the types of equipment available and who also
have a good understanding of the work to be performed. The theoretical advan-
tages of electronic computers should be examined caut.ously, and countries that
have had experience in their use for similar work should he consulted before a
decision is made. The major types of processins equipment are discussed below.

Adding machines

21k, If the mmber of questionnalres is small and the intention 1is to produce
sub-totals for only one or two characteristics of establishments, tabulation on
adding machines may be faster and more efficient than other methods. As an
example, suppose all iteme are to be aggregated by (a) kind of activity and

(b) geographical aresa. After editing and coding, the questionnaires are sorted
by geographical area and then by kind of activity. The data for each group of
questionnaires representing an industry within an &rea are then summed on adding
machines. If there are many items, the work will be facilitated by using a

machine that records several columns at once. This kind of machine is sometimes
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called a book-~keeping machine. It should be of the type that prints out the
data on paper for verification. After their accuracy has been verified, the
totals obtained can be posted to summary work-sheets, and these can be summed
again to produce (a) national totals by kind of activity and (b) area totals.
215. If an additional tabulation is required - for example, a table showing
some or all of the items classified by size of establishment, the reports must be
sorted again and the operations repeated. The amount of hand-sorting usually
becomes too time-consuming if the data are to be tabulated by more than two
characteristics, and therefore tabulation by other means should be considered.
There are devices that facilitate sorting, such as cards with marginally punched
holes on which the data are hand-posted or typed. These devices are sonmetimes
useful in repetitive surveys but in infrequent inquiries are not likely to offer
any advantages over adding-machine tabulation.

Electro-mechanical processing

216. The term "electro-mechanical" is used to describe the kind of equipment
that involves the use of punched cards in the mechanical tabulation of data.

The basic types of equipment needed in this system include card-punch machines,
card-verifying machines, sorters, collators, reproducing punches and accounting
machines (tabulators). With this type of equipment, data from the questionnaires
are first transcribed on to punch cards by use of the card-punch machine, and
the punching is verified by another operator using the card-verifying machine.
Cards-are then sorted and collated as needed for the particular tabulation or
listing wanted; tabulations are prepared by use of the accounting machine.

217. Electro-mechanical tabulation equipment varies iﬁ speed and capacity. The
speed depends in part on the number of sub-totals and totals required. Some

models are capable of calculating and printing out minor, intermediate and major
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totals for the same date field - for instance, data for provinces, cities and

the nation as a whole. Some can produce new punch cards showing sumary totals
for selected categories. These summary cards can then be used in sSubsequent
tabulations.

218. After data have been transcribed on to punch cards, tr  cards can be used

in conjunction with electro-mechanical tabulators or s an input Lo ‘:lectronic
computers - either directly, when smaller computers ave used, or indirectly,

after their conversion to computer tape. The use of punch cards in congunction
with electro-mechanical sorters and tebulators is especially useful in economic
censuses in which the basic data may be classified and cross-classified by various
establishment characteristics, such as kind of activity, size, location and method
of operation. When used in conjunction with electronic computers, even greater
flexibility, speed and accuracy are possible.

219. Some punching machines are suitable for punching numerical date only, while
others will also handle alphabetical information. Some types automatically print
each character at the top of the card as it is being punched, and this can assist
in the verification.

220. The punching of cards is an operation that cannot be performed without error:
These are frequently wore significant than those that arise out of hand transcrip-
tion. Py failing to skip spaces properly, for example, the punch-card operatcr
can casily transform the number 123 into the number 123,000. Such errors cen do
great harm. 1t is therefore essential that all punching go through a verification
operation which consists of another operator punching the data on a verifying
punch machine. In general, however, verification punching has proven to b only
partially effective. 1In a verification operation of average efficiency, it may

be expected that about 95 per cent of the errors will be detected.




221. Punching and verification will normally be fuster and more efficien. if the
cards arc designed so that the figures are punched in the sequence in which they
appear in the questionnaire. In electro-mechanical processing, it is desirable
to group on one card the items that are to be tabulated together. If, to facili-
tate punching, the items have not been punched in the proper sequence for tebula-
tion, new cards can be created on a reproducing punch machine, but this will add
to the cost. If there are two or more cards per questionnaire, the amcunt of
identification and classification information required on each card is aslso affect-
ed by the method of tubulation. With electro-mechanical processing it is cust-
omary to reproduce on each card the establishment identification number, the
kind-of-activity and geographical codes and all the other codes to be used for
the classification of the data, such as size codes.

222. With the use of computers, data fields can often be regrouped at little or
no cost as they are transferred from cards to magnetic tape. W-.on key-to-tape
equipment is used with computers, the full information need be keyed only once,
which is not the case with electro-mechanical equipment. The computer can then
electronically assemble the complete questionnaire for an establichr.aert and re-
arrange 3t in any desired format.

223. Developments in technology have made it possible to avoid entirely the pro-
duction of punch cards as a medium for the entry of data into t* computer. The
two major types of systems are those that use tape as a medium (key-to-tape) and
those that have direct access to the computer (key-to-disk). There 1s also a
system that uses an "electronic pen" in place of a punch machine to transfer data
directly to a computer. While it is not necessary to first create a set of punch
cards or a tape for access to a computer, it is possible, once the data have been
entered in the computer, to prepare a tape of such data, and it is also possible

to create a set of punch cards from a computer tape.
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Computer processing

224, Tre development and use of electronic computers in the pact 20 years have
proceeded at a tremendous rate. The result has been a rapidly expanding technol-
ogy in which new ideas have led to continuous changes in equipment and in operating
procedures, with a marked effect on the field of data processing. However, these
changes have also brought about much confusion as several successive "generations"
of computers and auxiliary equipment and a number of computer langusges have
appeared on the scene. In several places in this manual, warnings have been made
on the potential dangers of plunging into this method of data processing. This is
not to gainsay the potential advantages of speed, accuracy and flexibility, but
merely to caution that the computer can only follow instructions and that the
writing of such instructions must be complete and accurate in every detail. De-
pending on the size of its memory and the type of auxiliary equipment used, the
electronic computer can handle vast amounts of data, perform numerous sorts and
calculations in responge to complicated instructions and print out the results

in the desired format. The tabulation or industrial census data on addimsg mach-
ines can corceivebly be started on a few hours' notice, provided machine operators
are available. The use of rlectro-me~hanical equipment will require more time

for planning and for wiriang the control panels. In computerized tabulation, how-
ever, considerably more notice is necessary. First, a trained programmer must be
found and he must take time to familiarize himself with the ohjectives of the
censug, particulariy w**» the plans and specifications for editing and tabulation.
Thias may involve intensive and extensive systems design before programming is wunder-
taken. Next, he should plan the broad vutlines of the computer program and set dowr
its essential features in the form of a flow chart. At this stage, the programmer

nrd the planning staff should discuss the :hart in detail, taking as much time as



is necessary to make certain that it is completely understood by all concerned.
The objective of this review is to bring to light misconceptions and misinter-
pretations which, if not detected, may be extrémely costly to correct later on.
The need for mutual education (that is to say, the programmer has to be aware

of the statistician’'s problems and vice versa) and clear commmication, which

is the biggest problem in computerization, cannot be over-emphasized.

225. After approval of the general Plan, the programmer will begin to write the
program itself. The time needed for programming depends on the complexity of

the program and the type of computer to be used. Simple prcgrams may take only

& few days to write; others may take months. After it is written, the program
should be tested. This is usuwally done with a "test-deck" of punch cards of the
type to be tabulated, which has been designed to bring out the features of the
program and to represent the problems anticipated in dealing with the actual dats.
After testing and correction, the program is ready for use in editing or tabulat-
ing the reported data.

226. Automatic verification of the punching of coded information is made possible
by means of the check digit - a number determined rapidly by the computer from the
code number itself and then added as the last digit. With a six-digit code, for
example, the check digit becomes the seventh digit. Check digits can be calculated
in many ways. In a computerized editing operation, the check digit is recalculated,
and 1f the result does not conform to the original result, the code is flagged as
incorrect.

Review and correction of tabulations

227. The efficacy of the work that has been done in designing the data-collection

system and processing the individual questiomnaires can be tested in earnest when

data are accumulated and presented in the form of tabulations. It is only at this
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stage that a judgement can be made as to the reasonableness of the results. To
make this judgement, it is necessary to have available a number of different tools
that can be applied, by personnel who have been trained in their use, to the eval-
uation of the tabulations.

228. While the use of sophisticated equipment such as the electronic computer
makes it possible to perform more complex data tests, there still appears to be no
substitute for the individual who can look at a set of numbers and, in light of his
training and backgrowid, determine whether they make sense. hcvver, the analyst
should never make any arbitrary adjustments on the assumption that, because certain
data appear incorrect, they are wrong. Unusual situations sometimes do occur, and
the data should be checked with the establishment supplying them. The review of
final tabulations should not be an occasion for repeating the work performed in the
earlier stages of processing. At this stage, data review consists of examining
summary data to determine its reasonableness. Only if the data cell fails the
given test should there be any attempt to determine whether the problem :s caused
by previous operations. An adequate budget must be established for this phase of
the work, since failure to identify and correct the errors that result in unusable
data will mean that all the effort put into prior operations has been wasted. The
mishandling of one report can result in invalidating data for an entire industry.
229, There are two major types of error that can cause difficulty. The first

type consists of the inclusion of incorrect data (whatever the reason) for one
large establishment or a small number of them which is evidenced by a non-system-
atic failure of a data cell to pass an edit test. The second type of error is
systematic and affects a large number of cells for a specific data item. This

type of error may show up even when deta for only small establishments are being
reviewed and cen create a great deal of difficulty, since it may require redoing

an entire operation.
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230. Tabulations prepared at this stage, while designed to contain all the infor-
mation that will be presented in the final publication, need not be set up in
publication format. Instead, they should be structured basically to facilitate
analysis. The arrangement and spacing must be designed so as to simplify the
reviewer's ability to isolate problem data cells and to supply as much assistance
as possible in identifying the causes of the problem.

231. There are two types of checks that can be applied to the editing of cell
totals: checks for internal consistency and checks against available external
sources of information. The checks for internal consistency seek to isolate those
cells of data that fall outside an acceptable range when one data field is related
to another. 1In the analysis of tabulations, however, the acceptable ranges should
be considerably narrower than they were for individual establishments inasmuch as
we are now dealing with an accumulation of data for a group of establishments in
which the effect of individual extreme cases is greatly modified. As a corollary,
the larger the number of observations in a cell, the smaller should be the accept-
able range and vice versa. A set of tables should be prepared outlining acceptable
limits in terms of the number of observations in a cell. 1In determining acceptable
ratios, provision should be made for such factors as variants due to geographical
location and kind of activity. If a computer is used in preparing tabulations for
review, this table can be programmed into the computer as a reference file, and
cells that fall outside of the established ranges can be identified by the computer
and flagged for special attention.

232. The tabulastion that will be found most useful for detecting problems is the
one that presents data in the greatest detail. Thigs usually consists of a taeble
providing data on a detailed breakdown of activity for the smallest identifiable
area and presenting besic information on mmber of establishments, sales or receipts,

explcyrment ard payroll. The detection and correction of significant errors at this
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level of detail will, when carried to higher levels, result in the production of
acceptable tabulations at all levels in so far as the same items or' deta are in-
cluded in them. To the extent that additional items of data (such as, for example,
number of guest rooms) 3o not appear in other tabulations, they will naturaily
have to be reviewed independently.

233. In addition to the performance of intermal-consistency checks, data can be
reviewed against information available from previous surveys and other sources.
Some difficulty in making this kind of analysis will stem from changing price
levels and wage ratios over time. These mey vary considerably from one kind of
activity to another, and the analyst must be aware of these differential rates

of change.

234, Once a data cell is identified as a potential problem, the ~nalyst must

find ways to determine what, if .. rthing, is wrong. If the problem appears to

be a systematic one, he must be able to trace the operation back to the point

that might have generated the difficulty. For this he needs to be familiar with
all that has gone on prior to tabulation. If the problem is not systemntic, he
must somehow be able to identify those establishments within the data cell that
could potentially cause it. This means that he needs to examine the original

data source - the questionnaire - or its equivalent. To be access‘ble, the report
forms need to be in the same sequence as the tabulation being reviewed, preferably
by area, by kind of activity, by size. Since the problem will almost always be
restricted to large establishments, the sorting of schedules can be limited to
that group.

235. With the use of computers, it is possible tc prepare listings of various
types that can help to resolve many problems without the need to resort to the

questionnaires. Data-processing machines can rapidly sort large files into the
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most useful sequences and eliminate the need to refer to bulky report files in
vwhich forms are often lost or misplaced. Thus, listings can be made and bound
in book form for ready reference for such sequences as area by kind of activity,
kind of activity by size based on various characteristics, industry by area etc.
Even with such listings, however, there may be occasional need for a review of
the questionnaires. ‘

236. Once the need to make a correction hes been determined, the problem arises
as to how best to introduce the correction. Where a data cell appears in only
one place, this presents no great difficulty, but in tabulations of economic data,
it is typical for the data of an establishment to appear af different levels of
area and kind of activity and in cross-classifications. This makes it essential
to be able to introduce the correction at many points in the tabulations. These
corrections can be introduced by hand or they can be carried to the punch-card
or tape files either at the individual establishment level or at the lowest
sumary-card level and all tebulations affected by the correction redone. If

it is expected that the individual establishment records will be used for pre-
paring additional tabulations in sequences other than those to be published in
the survey, it will be necessary to correct such records, even though that would
not be required for survey purpcses in which only summary cards are used in pre-
paring final tabulations.

237. There should be a single source document on which to indicate all the
corrections that need to be carried out for the establishment or data cell. The
entry of new or corrected data at this stage must be exact, inasmuch as it will
be used in the preparat;on of the final publication tables, and the verification
of the carrying of corrections must be absolute. There is no margin for error

at this point.
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238. Even with the use of electro-mechanical and electronic computer equipment,
it 18 necessary to check to make sure that the sum of the detail shown in the
vertical total column of a tabulaticn equals the sum of the detail shown in the
column heads. It is surprising how many discrepancies may be detected. An in-
vestigation of the cause of such discrepancies can lead to the discovery of
serious errors.

239. As in the case of the review of cell data for problems, the best time to
search for instances in which the publication of data will, in effect, disclose
informatio.. concerning the operation of a business establishment or enterprise

is when data are review=d in the greatest detail. At this stage, information
must be sought on whether a single establishment dominates a cell of data (such
as food stores in & city) to such an extent that publication of the data will
permit competitors, govermment officials or others to have a very good idea of
the income or other important characteristics of the unit. It is at this point
that it becomec most useful for purposes of comparison to list the largest firms
in the sequehce in which they appear in the tabulations.

240. The usual approach to disclosure analysis is to suppress cells that, if
published, would reveal the activities of a single statistical unit. 1In this
situation, the unit is normally an establishment, but the rule is often extended
to the activities of enterprises that own or control two or more establishments.
The publication of date for a cell containing only two statistical units is pro-
hibited, because the activity of each unit would be revealed to the ,ther. Thus,
publish: >le cells must include, as a minimum, data for three statistical units.
olil. Some statistics are considered to be more confidential than others. The
volume of receipts and amount of payroll are examples of data generally regarded
as particularly sensitive. The number of establishments is generally regarded as
non-confidential unless the classification is so detailed as to reveal confidential

information.
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X. PUBLICATION

Final review

oli2. Before data are typed or typeset (or before computer-generated publication
tables are run for the final time), they should be subjected to a final review,
For this work, only the most highly qualified persons should be used. While
clerks and other personnel should be available to perform the necessary digging
to extract the information required by the analyst, the determination of what
items look suspicious and the decision as to what needs to be done should be
made only by him. His aim is not to detect small errors or to double-check
previnus editing, coding and corrections but to examine the data in light of

his own knowledge, experience and intuition. 1If it is discovered at this final
stage that the quality of the statistics is poor, whether dve to response or
processing errors, or that, in the case of sample inquiries, the variance due

to sampiing is too great, it may be better to suppress the data rather than pub-
lish it.

243, In conducting the final rewview, the analyst should have, whenever possible,
neasures of the extent of the estimating and imputation that have gone into pro-
(duction of the final figures. In addition, he should be aware of any technical
difficulties that have been encountered and how they were overcome, so tkat he
may use such information not only for his own understanding of the statistics but
also in preparing any needed explenatory foot-notes or text discussions of data
limitations.

Final disclosure analysisg

olli. Direct analysis of data to uncover those cells the publication of which




would result in the actual or readily computable disclosure of information con-
cerning establishment operation will have been accomplished during the review of
tabulations. However, there is another aspect of disclosure analysis that should
be undertaken at the time of final ieview. This is the search for complementary
disclosure cells. In statistical tables wjth horizontal or vertical totals,

a complication occurs when one of the compo.ents of a total is suppressed, for

if at least one more additional data cell is not also suppressed, the original
disclosure cell can be derived by subtracting the sum of the published detail
cells from the total. The greater the amount of detail for which information is
being tabulated, the greater will be the number of direct disclosure cells; when
com)lementary disclosures are added, the result may be so many suppressions as

to make the table virtually useless. In planning the level of publication detail,
therefore, the fact that attempting to publish more detail may actually result

in publishing less information should be taken into consideration.

Copy preparation and duplication

245. After tabulations have been reviewed and any necessary corrections made,
the next step iy to prepare tables in final form for release to the public. As
discussed above in the section on publication planning, the basic work on table
content and format should have been performed early in the planning stage, since
so many of the survey operations depend on what will be published.

246. A key factor in determining the time required and the cost of publication
preparation and duplication is the method of copy preparation and reproduction.
There are three basic approaches. The first consists of the hanc -posting of
tables, including the provision of stubs, column heads, titles, foot-notes etc.,
after which the copy is sent to a printer for typesetting, printing and binding.

While this approach will result in & very impressive-looking publication, it has
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the disadvantages of being very time-consuming and expensive. The second basic
method alsc¢ involves the hand-posting of tables which then are typed exactly as
they will be published and reproduced by the photo-offset method. While this
method may not produce as good-looking a publication, it has the virtue of being
less expensive and faster to produce. The third basic method involves .he pre-
paration of final copy un the computer. While this is the fastest and potentially
the least expensive, it requires extensive and difficult computer programming and
should be undertaken only when the number of pages in a particular table is large
enough to warrant the programming effort and computer cost. 1In this method, the
copy would also be reproduced by the photo-offset method, although techniques are
being perfected to use computer tape as a medium for typezetting. Computer print=
outs can also be used for hand-posting and typing in coijunction with either
tvpesetting or offset copying.

247. No medium for copy preparation is infallible; all methods require careful
review to mak. sure that errors do not creep in during the process of hand-posting,
tvyping, typesetting or cou,ucer operations.

Publication of preliminary reports

2Lk8. The statistical agency will always be under great pressur< to publish data

as early as possible. This pressure may lead to the temptation to release infor-
mation before its quality can be adequately verified. If errors that require
substantial revisions are subsequently found, the agency will find itself subjected
to a great deal of criticism. A compromise that, while not completely satisfactory,
is still useful consists of the issuance of preliminary reports which contain con-~
siderably less detail than will be included in the final reports and are

clearly marked as being subject to revision. If at all possible, the summary fig-
ures presented for advance release should represent control totals that have been

onfirm~d4 and will be repeated in the final publications.
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Inquiry descriptions to be published

249. The international recommendations adopted by the Statistical Commission

request that in order tc enable the users of published statistics to evaluate

their comparability and assess their reliability, the following information

shovld be published:

(g) A description of the scope of the inquiry - that is, the activities

(b)

()

that were included in the field of inquiry - and a definition of

the statistical unit in terms of the field of inquiry and the

items of daia gathered;

A description cf the coverage of the inquiry - thut is, whether

units of all kinds (size, type of ownership, kind of legal

organization and so on) were included;

A Jdescription of the methods of covering the field of inquiry -

that is, whether by direct collection (mail or field enumeration),

administrative reports or sampling (including a description of

the sample design used and estimates of probable sampiing errors).

This description might also include an evaluation of the complete-

ness of the coverage attained;

The operational definitions of the items of data gathered, perhaps

in the form of copies of the questionnaires and of the basic in-

structions, including a description of the valuation methods used

for the various items. The definitions of derived items that have

been. compiled from thc items of data gathered should also be given;

(1) 1he number and the importance of known units failing to

respond to the questionnaire, together with, if possible,
some of the key characteristics of these non-respondents -

that is, their kind of activity and, particularly, size.
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Also, whether estimates for these non-respondents have
been included in the published data;
(11) The extent of the non-response to particular questions
for which no estimates have been or could be made;
(g) A description of the kind of activity and other classifications
used. Z/
250. In addition, it would be useful to include in the text an analytical review
of the highlights of the survey findings. The review can be based on the prepar-
ation of a set of short summary tables which would feature such things as ratios
(e.g., inventories to sales, payroll to sales, payroll per employee) by kind of
activity and geographical region and percentage distributions (e.g., sales by
sales size of establishment based on vclume of sales, number of employees, geo-
graphical region). These could be supplemented by the preparation of charts which
make the statistics more vivid and point up impor;ant aspects of the survey.

Content of tables

251. To be most useful, especially in the presentation of data for periodic
censuses, the major tables should include some information for previous census
periods. 3Such data can be included In the sﬁmmary tables showing statistics by
kind of activity and by area. It would also be helpful in such tables to show
percentage change from the previous census to the current one.

252. Information concerning retail trade and personal services is most useful

to establishments engaged in those activities in direct relation to the smallness

of the areu for which data are published. This is especially true for retail

International Recommendations on Statistics of the Distributive Trades
and Services, para. 100.




trade. Establishments ere not so much interested in data in teims of the
physical boundaries of cities and provinces. Despite pressure to produce data
for major reteil centres and central business districts, this type of work should
not be undertaken without a clear picture of the amount of work, time and money
it will require.

253. A special problem in tables tor the service trades stems from the hLeter-
ogeneous nature of those trades. It is further complicated by the fact that the
recommendation on wcope of the service trades, while "drawn up (by) selecting
the activities most likely to be common to all countries", is qualified by the
statement that "the services listed do not all rank equally for collection of
data and it is difficult to specify separaie priorities for each. For a partic-
ular country, adjustments may be required in the scope of the industries, such as
the deletiocn of unimportant or non-existing services and the inclusion of others
which are of some importance in the country concerned”. It i. obvious from these
remarks that for international comparability, the totals for all service trades
need to be carefuliy reviewed for scope from country to country. Also, the kinds
of activity that are combined under this heading - real estate, motion-picturc
vroduction, hotels, advertising services, radio broadcasting, laundries, data=
processing services etc. - make the meaning of a combined total difficult to
grasp. Basically, data for many of the service trades have meaning only when
each industry is examined separately. This frequently calls for the collection
of specialized date for the industry and the preparation of specialized tables.
Where enough of this speciali.cd information is collected, the publication of a
special report for the industry may be warranted.

254, "‘ables contalning data based in whole or in part on the use of samples

should be clearly identified as such. Data should always be shown on an inflated




basis. The fact that totals based on the use of samples will 1ot be identical
with totals based on complete er'meration should ve explained, and estimates
of variance due to sampling should always be included.

255. Practically all tables for publication will consist of basic data items
cross-classified by establishment characteristics. The number of tabulations
that could be prepared in this way is so large that countries have to select
the few that will be of the most general interest. Examples of some of the
possible tables are suggested by the table titles and brief descriptions that
are given below. The tables considered are based on the 1list of statistics to
be tabulated according to kind of activity included in the internationai recom-
mendations. The 1list is better suited for the tabulation of census results,
since some items considered are not recommended for collection in annual or
more frequent surveys. It is not intended to be comprehensive, and the titles
are not necessarily in c.der of importance. Presentation of data according to
geographical area, in addition to what is suggested for table 1, shuuld be deter-
mined by individual countries in the light of their requirements and available
resources.

Table 1. Principal indicators of activity, classified by
ISIC group and by area

This table would present basic data items, such as number of est-

ablishments, number of persons engaged, number of employees, wages
and salaries paid to employces, value of sales of goods and oper-

ating receipts? value added and value of gross fixed capital for-

mation. The ISIC groups could be the ones listed in paragraph 62

of the international recommendations. The area classification

would correspond to major administrative areas in the country,
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such as states, provinces etc. If larger geographical detail is
required, it would probably be necessary to reduce the level of
the activity classification to the three-digit major group or

two-digit division of ISIC.

Table la. Wholesale and retail trade: principal indicators of
activity, classified by TISIC group and by area

This table would present, for wholesale and retail trade only, the
same basic data items as table 1 plus gross margin, classified by
ISIC group and by area. The ISIC groups could be the ones suggested
in paragraph 62 of the international recommendations or a comparable
national classification. As with table 1, individual countries
should consider the level of detail of the gecgraphical classifica-
tion against the level of the activity classification so as to have
a useful table of rea.onable length.

Table 2. Principal indicators of activity, classified by ISIC
division and by size of establishment

This table would present the same basic data items as table 1, croas=
classified by kind of activity at the two-digit level of ISIC and by
size of establishment. Obvious criteria for the Jdefinition of size
are the number of persons engaged and the total value of sale and

receipts.

Table 2a. Wholesale and retail trade: principal inc!cators of

activity, classitied by 18IC group and by size of
establishment

This table would present, for wholesale and retail trade only, the

same basic data items as table la, cross-classified oy kind of act-
1vity at the four-digit level of ISIC groups suggested in paragraph
62 of the international recommendstions or a comparable national

classification and by size of establishment.




Table 3. Principal indicators of activity, classified by ISIC
division and by type of establishment

This table would present the same basic data items as table 1,

cross-classified by kind of activity at the two-digit level of

ISIC and selected classes of economic and legal organization and
ownership. If the rnumber of classes for the latter characteristics
is large, it would be preferable in practice to split this table
into two or three parts, one for each characteristic.

Table 3a. Wholesale and retail trade: principal indicators of

activity, clussified by ISIC group and by type of
establishment

This table would present, for wholesale and retail trade only, the
same basic data items as table la, ~ross-classified by kind of
activity at the four-digit ISIC groups suggested in parsgraph 62
of che international recormendations or a comparable national
classification and by type of economic and legal organization from
among selected classes, type of operation and type of c'mership.
If the number of classes >r the latter characteristics is large,
it would be preferable in practice to split this table into two,
three or four parts, one for each characteristic.

Table 4. Indicators of employment and earnings, classified
by ISIC group

This table would present for the nation as a whole date items on

employment and earnings, such as number of working proprietors and
unpaid family workers, mmber of employees (if possible, distinguishing
full-time employees), wages and salaries paid to employees (if possible,
distinguishing payments to full-time employees) and supplements to
wages and salaries. The data would be classified at the four-digit

level of ISIC or the national equivalent.




Table Sa. Wholesale and retail trade: value of sales and
receipts, classified by ISIC group

This table would present, for wholesale and retail trade only,

data on the total gross cutput and its components, such as value

of sales of goods classified in wholesale sales (further classified
into sales on own account, on account of others and commissions
received) and retail sales, and total operating receipts. Data
would be classified at the four-digit level of ISIC groups suggested
in paragraph 62 of the international recommendations.

Table 5b. Wholesale and retail trade: value of sales,
classified by kind of commodity

This table would present, for wholesale and retail trade only,

data on the value of sales of goods classified in wholesale and
retail sales by kind of commodity or commodity groups. Each country
needs to draw up special lists for the reporting of sales by kind
of commodity. It would be useful if the list of retail commodities
were linked to the classification of household goods and services
for national accounting purposes. §/

Table 6. Value of purchases and other costs, classified by
ISIC group

This table would present data on the value of input and its compon-
ents, such as value of purchases of goods (those intended for sale

and others), electricity and fuel purchased, repair and maintenance
work, contract and commission work and other operating costs. Data

would be classified at the four-digit level of ISIC or the national
equivalent,

8/ Guidance on the development of such & classification will be found in
the studies prepared by the Statistical Office of the United Nations in the
course of developing a generalized commodity classification. See "Inter-
nationel stendard classification of all goeds and services™ (E/CN.3/493).
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Table 6a. Wholesale and retail: value of purchases of goods
for sale, classified by kind of commodity

This table would present, for wholesale and retail trade only,
data on the value of purchases of goods for sale in wholesale
trade and in retail trade by kind of commodity or commodity groups.

Table Ta. Wholesale and reteil: value of stocks, classified
by ISIC group

This table would present, for wnolesale and retail trade only,

the value of stocks at the beginning and end of thLa yeax, dis-
tinguishing stocks of goods for sale trom other stocks, if possible.
Other items to be shown in this tatle are changes of stocks during
the year and stock turncver. ‘he classification of the data would
be at the four-digit level of ISIC groups suggested in paragraph 62
of the international recommendations.

Table 8. Gross fixed capital formation and its compositicn,
classified by ISIC group

This table would present data on the value of acquisitions or' fixed
assets and gross additions to fixed assets, according to type of
asset (that is, buildings and other construction, land, transport
equipment, machinery and other equipment). The classification of
the data would be at the four-digit level of TISIC or the national
equivalent.

More-frequent-than-annual surveys

In the publication of date based on amure-frequent-than-annual surveys,

'imeliness is of much greater importance than it ic for infrequent inquiries,

but the fact that the amount of data is very limited makes copy preparation

and duplication much less of a problem. Deta based on a sample minimizes the

disclosure problem but also tends to make the final review more difficult,
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since the cause of processing errors is harder to trace. The text should
include & description of the sample and a table of sampling verianczs for
the guidance of data users. Since, typically, the press is under time re-
straint in the publication of current data, it is normal Tor the text of the
publication to jinclude a sumary analysis of the data in such a form that it

can be picked up in its totality or used with only minor modification.
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Annex 1

SAMPLING TECHNIQUES IN SURVEYS OF DISTRIBUTIVE TRADES AND SERVICES

1. Sampling is often desirable when statistics are needed but a coziplete
census of the universe is not necessary. Taking a sample instead of a complete
census usually costs much less and imposes a much smaller burden on the respon-
dents. Sampling error is introduccd, but as a result of a smaller workload the
work may be done more carefully, possibly r.ducirg the total error. Sampling

may also make possible much earlier publication of the survey results.

2. Probability sampling means that every member of the universe has a

non-zero probability of selection and that the final selections are determined

by chance and not by anyone's judgement. If it is properly implemented, the
sampling errors of a probability sample can be evaluated from the sample itself.
Samples are often drawn in other ways, such as by taking those units that can

be obtained most easily or those that, in someone's judgement, are representative
of the universe. The sampling error of samples drawn in these ways cannot be
computed; thus, their value is greatly reduced. The remainder of this discussion
is, therefore, confined to probability sampling.

3. Since probability samples are the result of chance selection, a large
number of results which vary in different degrees from the average (expected
value) of these results is possible. This variation around the average result

is called sampling error. The variance is defined as the average squared de-
viation of each result from the over-all result. The square root of the variance
is called the standard error. Under the usually reasonable assumption of normality

a distribution of errors can be inferred from the standard error. The standard
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error divided by the estimate itself is called the coefficient of variation.

This measure of relative error permits the comparison of sampling error among °
estimates widely different in size and character. The square of this measure

is called the rel-variance which is equivalent to the variance divided by the
square of the estimate. The computation of sampling error described below is

in terms of the variance which can be easily reduced to the other measures
described, if desired.

L. éampling error can be reduced by increasing the size of the sample (roughly
speaking, the standard error varies inversely with the square root of the sample
size). An approach often used in speculating about sampling error for samples

of different sizes is to compute (or assume from past experience) e rel-variance
for a single unit in the sample and then divide that value by the proposed number
of units'in the sample to obtain the rel-variance of the proposed design. For
example, if we assume from past experience that the rel-variance per commercial
establishment in a list sample is 1, then the rel-variance of a sample consisting
of 100 establishments would be .01, and the coefficient of variation would be

.1 or 10 per cent. (Note that neither the number of units in the universe nor
their average size is needed for this computation.)

5. There is another kind of survey ciror called non-sampling error which is
neither the result of the chance selection process nor, in general, affected by
the size of the sample. Such error, for example, could result in deficiencies

in the frame being used, erros's in reporting, the failure of all units to report,
errors in processing etc. Error of this type is particularly dengeous because
it is not readily subject to measurement, as is sampling error. It should bhe
kept under reasonable control by adequate quality-control programmes, even if

it 18 necessary éo sacrifice sample size in order to do this. In deciding on
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the balance between the effort spent in reducing sampling error ard that spent
in reducing non-sampling error, it should be remembered that the objective is
to produce the lowest possible total error for the available budget, not the
lowest possible sampling error.
6. Tt follows from this principle that a simple design that can be implemented
as planned is preferable to a more sophisticated design that, although theoretic-
ally more efficient, is subject to serious non-sampling error in its implementa-
tion due to its complexities.
7. The bndget of any survey (and the sample size resulting from it) should
theoretically be ~~t at the point where the sum of survey cost plus the expected
loss from wron, decisions made as a result of errors in statistics is at a
minimum. It is usually impossible to determine the budget ev ' roughly, prin-
cipally because of the difficulty of evaluating probable decision loss. Addi-
tionally, budgets are often not under the control of statisticians. However,
tk -"ght given to this principle may prevent major errors, such as taking a
cemptete census when a sample survey will serve or taking a sample too small.
8. The first step in drawing any sample is to decide on a frame from which
the gsample 13 to be selected. 1In the case of commercial establishments, the
frame is either a 1list of all such establishments or a 1list of units with
which the commer~ial establishments can be associated (such as a list of the
enterprises that own them or a list of the areas in which they are located).
9. Fremes for samples of commercial establishments can be put into two
general categories:
(a) Establishments or the enterprises that own them (a list of which
is often derivced from tax records or trade association records).
Samples drawn fron this type of frame are hereafter referred to

as list samplecs;
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(b) Areas of the country. To avoid bias, all areas should be
given a chance of selection. Samples drawn from this type
of frame are hereafter referred to as area samples.

Combination samples are also used if part of the universe is represented by

8 1list sample and part of the universe is represented by an area sample.

10. The list sample usually has an advantage in terms of sampling error over

the area sample for the following reasons:

| {(a) The area saméle requires a personal canvass to bring the listing

of commercial establishments in the selected areas up to date.
Canvassing for list samples can often be done primarily by
mail/telephone which is usually less costly;

(b) List semples can usually be stratified more effectively than
area samples;

(c) Area sampling is cluster sampling which usually reduces the
efficiency per case selected. List samples generally are not
cluster samples.

11. While list samples usually have a distinct advantage over area samples
from the standpoint of sampling error, they have serious problems with
non-sampling error. It is often very difficult to give each comrercial
establishment one and only one chance of selection from a list-sample frame,
for the following reasons:

() The list-sample frame is never up to date for late births;

(b) The list-sample frame usually omits by definition part of the

universe of interest. Usually, but not always, these omissions
are small establishments;



(E) The list-sample frame may also omit some establishments that
by definition should be includec¢ in it. For example, tax
evaders will not be on tax records; non-members will not bhe
on trade association records;

(d) The list-sample frame often contains duplications; a single
establishment may have two or more listings which may not be
exactly identical in name, address or other identification;

(e) In a 1list sample, establishments that fail to report may be

imputed as operating when in fact they are out of busines,
or vice versa;

(2) In a 1list sample, it is often the practice to remove from the
mailing 1list those sampling units that are reported to be out-
of-business. These reports may be erroneous or ocut of date;
units that were out of business at the time of reporting may
have been reactivated. This factor tends to produce a cumulative
downward bias-in estimates derived from list samples.

12. In general, the area-sample approach, since it is based on actual obser-

vation, provide; a firm basis for making correct judgements as to whether

commercial establishments are currently operating cr not and for giving each

of them one and only one chince of selection. However, the area-sample approach

also has bias problems in coverage. The principal problems are as follows:

(g) Some ccommercial establishments are non-recognizable as such
from outside observation. Ingeneral, they will be missed by
the enumerator;

(b) The enumerator will make errors in the listing process. Generally,

he will 1list fewer than he should. These errors can usually be

minimized by a quulity-control programme.




13. It is to be noted that coverage errors in list samples are more likely

to be cumulative than coverage errors in area samples. Cumulative coverage
errors are particularly troublesome, because they distort estimates of change

as well as estimates of level.

1k, The choice of a frame for a given survey should be made on the basis of
which frame source will give the smallest total error for the available budget;
this, in turn, is dependent on the conditions of the particular survey. However,
the following guidelines may be helpful:

(a) To a considerable extent, the choice is dependent on the quality
of the available lists. If these contain serious omissions or
duplications, area samples will probably be the better choice.
Note in (d) below that the combination of a sample from an in-
complete 1list and an area sample to cover the deficiencies of

that list is not recommended;

(g) Multiple-list frames with overlapping coverage should be avoided.
Theoretically, the resulting probability of duplication can be
allowed for, if it is known, for sample cases, but the practical
problems of determining to what extent it exists are great;
(¢) If a simple good 1list or a group of non-o.=rlapping lists that
together form a good 1ist is available, the choice is not so clear;
(1) For a survey conducted only once (for example, a sample in
connexion with a census), the 1list sample is the obvious
choice;

(11) The 1list-sample approach may also be practical for infrequent
periodlic surveys in which a long period of time is allowed

for tabulation (e.g., six months or more). This is true
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(111)

(1v)

because the survey provides time for solving coverage
problems of the list-sample approach;

Coverage problems of the list-sample approach are at their
worst for a frequent periodic survey (e.g., monthly or
quarterly) which has only a short inter ral between the end

of the survey period and tabulation (e.g., a month or less).
lHere the list-sample approach is almost certain to have a
substantial coverage problem. Whether this is more impcrtant
than the greater sampling crror of the area-sample approach
depends in part upon the size of the budget available. Since
the non-sampling error of the list sample will not decline
with larger sample size, it may be a large part of the total
error for a high-budget : vey but a much less important part
of the total error for a low-budget survey;

Partly, the decision depends on whether the collection of
reports by mail/telephone is feasible. If it i3 not feasible,
personal visits to units of a widely spread list sample could
be much more expensive than visits made for a clustered area

samr le;

(d) If an area sample is used, it is recommended that it be supple-

manted with a list of large establishments or companies taken

with certainty. Since these certainty unlits are canvassed each

month, it is easy to keep track of their status so that they can

be properly "skipped" in the area sample. Additionally, the

probability of -duplication would require duplicate reporting by

the respondent. Combining 1ist and area samples when the 1list
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is not taken with certainty is not recommended. Here the
problem is deciding which units to skip among those in the
area sample that have had a chance of selection. This is
usually so difficult that a combination is not recommended.
15. The following paragraphs describe one procedure for drawing an area sample
of commercial establishments. The first step is to decide on the nature of the
ultimate cluster, defined as a group of m area-sample segments containing an
 everage of N commercial establishments each and included in a selected primary
sampling unit (PSU). Some decisions that need to be made about the ultimate
cluster are:
(a) What size should N be?
(b) What size should m be?
(g) What should be the size and nature of the primary sampling unit?
16. The answers to the above questions depend on the cost and variance conditions
of the particular survey being considered. However, the following rules of thumb
should lead to results that are reasornably close to the optimum in most situations:
(g) It is recommended that N, the number of in-scope commercial
establisiments in each segment, be as close to € as possible
(4 if retail establishments only are considered). This segment
size was found to be optimum by empirical investigation under
conditions in the United States of America and may be used as a
starting point in other countries. However, since cost and
variance conditions may differ significantly in other countries,
it is recommended that empirical investigations be undertaken
to determine which segment size provides the greatest reliability

per unit of expenditure;
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(E) It 1s recommended that the number of such segments selected

for the sample in each non-certainty PSU be set as nearly

as possible at m, the number of segments that can be easily

handled by a single enumecrator;

(¢) Tt i1s recommended that the size and nature of the primary

sampling units be determined by the following considerations:

(1) A measure of size, such as receipts of commercial estabiish-
ments or population estimates from a past census, should be
available for each of the PSU}

(i1) The PSU should not be so large as to require an enumerator
to spend most of his timec travelling from home to segment
or between segments. (Perhaps the average home-to-segment
trip should not exceed three quarters of an hour, if possibie);
(1ii) The PSU should not be too small or there may be considerable
loss due to high intra-class correlation;
(iv) Within the above limitations, the PSU should be as hetero-
geneous as possible (for example, each should be a mixture
of urban and rural arcas, if possible).
17. The PSUs will most likely be political subdivisions or combinations thereof.
1f a housrhold area sample is canvassed in the country, very possibly the same set
of sample PSUs can be used for an area sample of commercial establishments. It is
not recommended, however, that the sumple of area-sample segments used for the
houschold survey be used for the commercial-establishuent sample, since the correl-
ation between houscholds and commercial escablishments is very low at this level.
1t. The next step is to determine,g , the number of ultimate clusters that will

be drawn into the sample. This, of course, is determined by the budget available
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for thic purpose divided by the estimated cost per ultimate cluster. The size of
the budget should be determined by ccnsiderations discussed in paragraph 7 above.
The next procedure should be to speculate on the probable ramplirg error (coefficient
of variation, or CV) for area samples of various proposed sizes. Compute v/;]?:
the squarc of the number of segments of the proposed design. Divide 1 by this
number to obtain an approximation of the CV of level, 0.2 by this number to obtain
un estimated CV of month-to-month change and 0.4 by this number to obtain an approx-
imation of the CV of year-to-year change. For example, suppose we are considering
a survey consisting of 4O ultimate clusters (}Z) with an average of 10 segments
(m) each. This would provide an estimated 400 segments (mf ). The CV of level
would then be 5 per cent (1 —- 20), the CV of month-to-month change would be
1 per cent (0.2 —%— 20) and the CV of year-to-year change would be 2 per cent
(O.h‘—%— 20). These crude approximations can be refined when data from pre-tests
or actual surveys become available. : Once,lz has been determined, the over-all
sampling rate, P, can be computed.

P = 6 m/N, where N is the estimated total numb.: of commercial
establishments in the country. Once P is decided upon and samples are drawn
at that rate, it should not be changed even though N is proved to be in error.
19. Identify all certainty PSU in the country. Certainty PSU will be those
in which S§j Z.‘% ,» where Sj 18 the measure of size, S is the same measure of
size for the country and‘JZ is the number of ultimate clusters in the sample,
as defined above. For example, suppose population is used as a measure of size
in drawing PSU. 1If the estimated total population (S) is 10,000,000 and 100

ultimate clusters (,Z) are to be drawn, then any PSU with a population exceeding

100,000 ( IS ) should be taken with certainty.
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20. Stratify all remaining ncn-certainty PSU. The strata should be as nearly
as possible of the size 28&? , in terms of the measure of size (S) being used.
In our example, we would strive for strata with populations of 200,000. PSU
placed in a given stratum should be as nearly alike as possible.

21. Subdivide each stratum formed as indicated in the previous paragraph into
twr substrata. Again, these substrata should be as nearly equal in size as
possible (now the target size in the example is S/¢ , or 100,000).

22. Select one PSU from each substratum formed with a probability of selection
proportionate to S. To contimie our example, suppose w~ have & given substratum
that includes PSU A with a measure of size of 10,000 (people, in this case),

PSU B with a measure of size of 30,000 and PSU C with a measure of size of 60,000.

We would arrange a cumulative sum as follows:

PSU Measure of size Cumulative measure of size
A 10 000 10 000

B 30 000 40 000

C 60 000 100 000

We would then select a random number between 1 and 100,000. Any number between
1 and 10,000 would select PSU Aj; any number between 10,001 and 40,000 would
select PSU B, and any number between 40,001 and 100,000 would select PSU C.

The provabilities of selection are 10,000/100,000 (or 0.1), 39,000/100,000

(or 0.3) and 60,000/100,000 (or 0.6) for PSU A, B and C, respectively.

Note: The above method of selection results in one sample PSU per

stratum. As a result, it is impossible to obtain an unbiased estimate of the
variance. An over-estimate of the variance is obtainred by tle so-called collapsed
stratun method of variance computation described below. It assumes that the two

PSU were drawn from the same stratum.

- 134 -




23, Schemes are available for scelecting two PSU per large stratum with proba-
bility proportionate to size without replacement. However, these schemes are
more complicated and have a higher actual variance than that calculated in the
sampling plan described here.
24.  Another possible alternative is to draw two PSU per large stratum with
probability proportionate to size with replacement. This method provides an
unbiased estimate of the variance, but the actual variance is higher than that
calculated by the method Jdescribed above.
25. After the certeinty PSU have been identified and the non-certainty PSU
have been selected, the next step in the area-sample process is to subdivide
the entire area of the selected PSU into area-sample segments. FEach segment
should have the following characteristics:
(a) Reasonably permanent boundaries (streets, roads, railroads,
streams etc.) which are recognizable to enumerators;
(b) Six commercial establishments, as nearly as possible. If the

smallest possible segment with recognizable boundaries contains

10 or more establishments, it should be designated "non-take-all"

with a measure of size equal to the estimated number of establish-

ments divided by 6 (rounded to the nearest whole).
26. In order to perform the segmentation process, it is necessary to have maps
that show recognizabie features, such as streams, roads etc., and the location
of commercial establishments. If such maps are already available (for example,
from a past census of comme.cial establishments), they should be used. It is not
necessary that they be completely accurate or up to date. If such maps do not
exist, they should be created by a personal canvass of sample PSU. Starting with

maps that are as detailed as possible (enlarged, if necessary), the emumerators
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should 1ist all commercial establishments (as determined from outside observa-
tion) and add any recognizable features not already shown on the maps.

27. With maps already available or created as indicated in the previous para-
graph, the sample PSU should be segmented in the office according to the rules
in paragraph 25. The entire area of the sample PSU should be accounted for in
this segmentation process.

28. Segments in sample PSU (certainty and non-certainiy) should be numbered
systematically (for example, in & serpentine fashion). In numbering, each
measure of a non-take-all segment should be treated as a separate segment.

29. The within sampling rates should now be computed. For certainty PSU the
within sampling rate is P, the over-all sampling rate. For non-certainty PSU
the within rate i: Pghj = P - Sgh/Sghj.

%0. In the above equatlon, S is the measure of size used in the PSU sampling
process, Sgh is the measure of the h substratum within the g-th (large) stratum
and Sghj is the measure of the j-th PSU within that stratum. Sgh/Sghj, therefore,
is the inverse of fhe probabllity of selecting the PSU.

31. To continue our example, let us suppose that PSU A was selected; in that
case, Sgh/Sghj = 1/0.1, or 10. If we assume an over-all sampling rate (P) of
1 in 100, the within sampling in PSU would be (1/100) 10, or 1 in 10. The
sample 18 actually selected by using the inverse of the within probability of
selection, 1/P or 1/Pghj, as the interval, with a random starting point between
O and this number. To select the segments, the resulting pattern is applied to
the systematically numbered segments referred to in paragraph 28. Segmeats in
each certainty PSU are systématically assigned as drawn to five random groups Lo

facilitate the computation of variances described in paragraph 63.




32. It is usually worth while to supplement ths area sample with a list of
very large commercial establishments (or enterprises). This list can be
obtained from any source, but all members of it should be selected with cert-
ainty and enumerated for each survey period. The cut-off for this list can
be initially set at S/6q£ y Or 5 divided by the estimated total number ~f est-
ablislments in the area sample. S is some measure of size (sales, employment,
payroll) available at both the national level and for each large establishment.
It nced not be the same measure used in sampling PSU. For example, if the
estimated total retail receipts in a country is $1 billion and we expect 2,000
erea sample cases, then the certainty cut-off would be $1,000,000,000/2,000 or
$500,000 , and we would strive to include in our certainty list all establish-
ments of t.. r larger size.
73, This is a very crude approximation which essentially assumes that the
larger variance and larger cost per case of area-sample establishments (as
contrasted to list-sample establishments) cancel sach other out in the optimum
allocation formula. A more exact cut-off can be determined empirically by exper-
imenting with different cut-off levels after some area sample listings are avail-
able. In these experiments, the total cost should be equalized by making the
area sample larger or smaller, as necessary to compensate for the varying size
of the list sample.
3l The instruction to the enumerator should be to list all commercial establish-
ments found within the boundaries of sample segments, with the following excep-
tions:
(g) Establishments in the certainty list should be skipped in the
area sample. To facilitate this process, the enumerator should
be given a list of certainty establishments (or enterprises) which

are known to operate in his PSU or might do so.
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() In non-take-all establishments, listed establistments should be
sampled at the rate of k in K, where K is the measure of size
assigned the segment and k is the mumber of sample "elick-offs"
(usually one) falling in the segment. The sampling can be done
in the field by the enumerator or in the office. If done in
the field, the starting point and interval should be predesig-
nated and the enumerator should be given rules for order of listing
that leave no room for Judgement. Office sampling entails less
risk of bias but may involve significant time and cost losses.

35. A subsample of each enumerator's listing and enumeration should be checked
for quality. This check is more effective if it is done independently, i.e.,
the emumerator and rechecker prepare independent listings and reconcile them.
The rechecking is also more effective if it is not done with a fixed pattern
that permits the enumerator to know which months will be checked.

Note: The topies of weighting, variance computation, use of ancillary
information in estimation procedures and rotation of samples apply to both
list and area samples and are discussed in paragraphs 58 through 95.

36. If it is decided to use the list-sample frame, the first step is to
stratify the list. Stratification means placing the members of the list into
classes (strata) from which independent samples will be drawn. The objective
should be to make sampling units within strata as nearly alike as possible;
likely criteria for stratification are major kind of business and size, if
available. Five or six non-certainty size strata within each kind of buginess
should provide most of the geins, without being too complex. However, if the
stratification is to be done by an emumerator in the course of the canvass, o

single non-certainty stratum is recommended for simplicity. Tue objective
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should be to mske the non-certainty strata as nearly equal in size as possible.
However, for the sake of simplicity it might be decided to use the same size
boundaries for each kind of business. This would make the size strata equal at
the level of all kinds of business but unequal within individual kinds of business.
37. The total size of a list sample will be determined by the total available
budget (excluding fixed costs) divided by the cost per unit in the sample. The
total size of the budget should be determined by considerations discussed in
peragraph 7. In speculating about sampling error, it can be initially assumed
that the coefficient of variation of a level estimate from & list sample will be

1 divided by the square root of the number of units in the sample. The coefficient
of variation of month-to-month change might be in the neighbourhood of 0.3 divided
by the square root of the number of units in the sample; 0.5 divided by the square
roat of the number of units in the sample would provide a rough approximation of
the coefficient of variation of year-to-year change. (See paragraph 18 for an
example of how to make these computations but use the number of units to be drawm
in the sample from the lists). If the certainty class is important, make these
approximations for the non-certainty class and then multiply the results by PNC,
the proportion of total receipts accounted for by the non-certainty class. These
crude initial approximations can be refined as data from the survéy become avail-
able.

38. A simple method for allocating the total sample among the various kinds of
business is to make the allo«ation proportionate to the total measure of size of
each kind of business. This will produce a near-optimm over-all total. The
sampling error (coefficient of variation) for each kind-of-business estimate will
be roughly inversely proportionate to the square root of its size. Of course,

this distribution can be altered if it is felt that some kinds of business are
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more or less importent than this allocation would indicate.
39. The optimum allocation of the sample to & given kind of business among
the various size strata is provided by the formula:

"on
bt R %

I o
In the above formula, n, is the total sample allocated to the kind of business
(as per paragraph 38 above), n, is the sample allocated to the h-th of R sige
strata within the kind of business, l{h is the number of sampling wnits in the
h-th size stratum while 0, ig the standard deviation (for a single draw) of
the h-th stratum. If the n, indicated by this formula is equal to or greater
than the N, units in the stratum, all are taken with certainty.
4o. A simple and often good spproximation of the above allocation is the
following:

(a) Set the certainty cut-off at X/n » Where X ia the total measure
of size for the kind of business and n, is the sample allocated
to the kind of business;

(b) Allocate the remaining sample proportionate to the X, (total
measure of size in the h-th size group) in the given kind of
business. For example, suppose a sample of 100 establishmenta
has been allocated to the kind of business that bas a total
measure of size (e.g., payroll) of $100,000,000. Then any
establishment with a payroll of §1,000,000 or more would be
taken with certainty. If there were 10 such eatablishments
accounting for $20,000,000 in payroll, then there would remain
a sanmple of 90 non-certainty establishments to be distributed.
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1f there were five non-certainty strata, each would be allocated
a semple of 1B establishments.

41. The asbove approximation assumes that the coefficients of variation (for
a single draw) are the same for all strata. Actually, the coefficients of
variation are usually larger for the smaller-size classes. A somewhat better
allocation is sometimes obtained by adding & small inerement to esach measure
of size before proceeding as described in paragraphs 39-40 above. For example,
if employment is being used as the measure of size, one employee might be added
to the measure of size for each establishment (or enterprise, if this is used as
the sampling unit) before the sample is allocated.
42. To draw the indicated sample in each kind-of-business gize stratum, first
14st and number systematically all sampling units in the stratum (by size, kind
of business, location etc.). Then select a sample by applying the pattern ob-

M

tained by using the interval I = ;’_h— (rounded to the nearest whole number)

and a random start between 1 and ]'.h The sampling units should be assigned
systematically, as drawn, to the f£ive random groups or replications for purposes
of the variance computations to be described later.

43. As indicated, the principal problems of sampling & 1list for a recurring
survey are to ensure that each astablishment has one and only one chance of
gselection and to make correct decisions as to which members of the sample are
currently operating. In the following paragraphs, recommendations are made to
ninimize these problems.

44. A universe register of all units ever given a chance of selection should
be maintained. Births and other suspected new units can be checked against this
1ist to see if they have had a prior chance of selection.
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45. A reliable source of births should be available and these should be
sampled aﬁﬁ added to the sample as quickly as possible.

(g) If reliasble information for stratification (kind of business and/
or size) is not available at time of birth, two-stage sampling
should be used. A large initial sample should be drawn to obtain
stratification information. Then a smaller gample should be
drawn from the first sample so that the product of first and
second probabilities is appropriate for the final stratum. The
gsize of the first-stage sample of births (i.e., the rates at
which that sample is drawn) is not subject to explicit mathemetical
optimization. As with other optimization problems of this type,
one can experiment expirically as soon as data from the survey
become svailable. This experiment shoul.d proceed along the foll-
owing lines:

(i) From the sample cases, recreate a universe by weighting each
‘sample case by the inverse of the probability of selection.
This universe would include both the original sample and births;

(ii) Experiment with various first-stage sample rates for the births
in the simulated universe created above. Note that the higher
first-stage sample rates will result in fewer ocutliers (caused
by cases whose first-stage probability is smaller than that
called for by its final size and kind-of-business stratum).
However, the higher first-stage rates will result in a greater
cost due to the larger sample;

(1ii) At each simulated first-stage sample level, estimate the cost
of the first-stage sample. Adjust the total sample éize to

allow for these differences in first-stege sample costs, so
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that the total cost is held constant;

(iv) Compute the over-all variance at each level using the indicated
probabilities and select the design that provides the optimum
balance between the effects of outlier births and total sample
size.

Until survey data are available, the initial probabvilities of
the first-stege sample of births should be high enough to make
it unlikely that outliers will result. For example, if it is
possible that births will be large enough to justify selection
with certainty, then the initial first-stage sample should be
teken with certainty. Having a large initial first-stage
sample of births will also make the experimentation described
sbove more effective, since the simulated universe of births
will be near the true universe of births;

(b) Two main systems for birth sempling are used. In ome, only true
births (i.e., births with no predecessors) are sampled; successors
are represented by taking the successors of existing sample members.
In the other system, all births are sampled and all existing sample
members are dropped when they go out of business, whether they have
a successor or not. Since there is no clear-cut definition of
successors and it is not always easy to get reliable information

on them, the system of sampling all births is probably less subject

to cunmuiative bias.
46. It is recommended that an investigation of the status of non-reporters in
the survey be carried out to detexrmine whether they are still operating. If this

is done, the correct decision can be made as to whether to impute a non-zero
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estimate for the unit. It is also recommended that deaths be surveyed at least
once a year to determine whether they have been reactivated.
47. It is recommended that the sample be frequently redrawn for the following
reasons:

(&) To reduce the effect of cumulative biases;

(b) To spread the burden of reporting;

(g) To avoid variance increases due to changes in measures of size. *
The sample can be drawn independently or with maximum or minimum overlap with
the previous sample. Drawing an independent senple is by far the simplest way
and achieves most of the rotation possible.
L8. Redrawing a 1list sample is likely to result in a discontinuity between old
and new results. This is one of the disadvantages of the use of 1list samples for
recurring surveys. Of course, the area .ampl ' also has to be redrawr eventually
but that step 1s needed less often than it is for list samples and, because it
is less subject to cumulative biases, is less likely to result in major discon-
tinuities.
49, Drawing a sample from a complete census represents another application of
list-sample principles to commercial establishments. It should be done (to save
time and money fur both respondents and the Government) when ome of the data are
not required on a small-area basis (e.g., receipts by coomodity line, inventories,
capital expenditures). This application avoids many of the problems described in
paragraphs 43 to U8 above, because the complete census of basic data for items
such as number of establishments and total receipts provides a one-time universe
list which is relatively up to date, complete and urduplicated. However, this
application has some special problems of its own which depend on the method of

canvass used for the complete census and are described below.

- 14 -




50. There are three general methods for taking a complete census of commercial
establishments. The first is by personal canvass in which enumerators create

the 1list of census establishments in the course of personal enumeration. The
second is to canvass (usually by mail/telephone procedures) a pre-existing list
of commercial establishments often compiled from administrative records. A

third nmethod is to compile the desired basic data from administrative records
themselves. The census may be taken by & combination of these three, using
different methods for different parts of the universe. The sampling probiems
arising from each of these three complete census procedures are described below.
51. If a census (or part of a census) is taken by personal canvass with no pre-
existing list, then the sample of establishments should be drawn during or after
the canvass. Theoretically, the sample could be drawn before the census by having
a sample of areas designated, but there seems to be little reason to accept the
inefficiencies of the area sample when an up-to-date list will be available as a
result of the canvass. If the sample is drawn in the course of the enumeration,
it should be (xtremely simple and it should leave no leeway for the enumerator to
exercise his judgement. Usually, it is desirable to have two strata, a certainty
stratun and a single non-certainty stratum. For example, the rule might be to
take in the sample with certainty all establishments with 10 ur more persons
engaged and a sample of 1 in 10 of those establishments with fewer than 10 engaged
(the certainty cut-off and the rate for the non-certainty stratum would be deter-
mined by principles discussed in paragraphs 36 to 42). The enumerator should be
given inflexible rules for determining which non-certainty establishments fall in
the sample. For example, if the sample i1s pre-designated on the listing sheets,
he should be given a route of canvass which should be followed without deviation.

Alternatively, each questionnaire could have a sample designation under a seal.
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The rule in this case would be not to 1ift the seal until the census of basic
items is completed. When the emumerator removes the tape, he then determines if
the establishment falls in the sample or not.
52. In spite of the above precsutions s Samples drawn by the enumerator in the
course of the enumeration are almost certain o be biased, although often the
bias is 'sma.ll and does not invalidate the results. The effect of emmerator bias
(or bias caused by other factors) can often be reduced by the estimation procedure
described in paragraph 57 below.
53. The alternative to having the enumerator draw the sample in the course of
canvass is to have it drawn after the completion of the bssic census. In this
procedure, the enumerator mails the basic census questionnaires to the national
or regional offices, where they are sampled (probably as received). This method
makes possible the use of more complex and more efficient stratification schemes.
It also reduces the risk of bias. However, it may be impractical for two reascns:
(a) It will increase the total amount of time required to take the
census, since it introduces a delay between the basic census and
the sample census canvassed. In addition to causing del.s in
publication, this factor may introduce_._bias, because a s:zuificant
number of establishments may go out of business in the interval.
(b) It will increase the total cost, because & separate canvass effort
(whether personal, mail or telephone) must be made to complete
the sample census. If the enumerator does the sampling in the
course of enumerating the basic census, he can Pick up all or part
of the sample .questionnaires or at least leave them with the
respondent.
54. If a census (or part of a census) is obtained by a canvass (probably mail/
telephone) of a pre-~existing 1ist, then we have the choice of drawing the sample
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nefore the basic census is mailed out or after the questionnaires with the basic
inrcrmation have been received in the office. 1In either case, the sampling is
done in the office so that more complicated and efficient designs employing the
principles stated in paragruphs 36 to 42 cen be used. However, if the sampling
is done before the basic census questionnaires are sent out, good information on
size and kind of business needed for stratification purposes may be unavailable.
This provides a particularly difficult problem if the sample questionnaire to be
sent out depends on the kind of business of the respondent.

55. If sampling is done after the basic census questionnaires have been received
in the office, better information on size and kind of business to use in the
stratification process will be available. Again, however, this approach has severe
timing and cost disadvantages owing to the fact that the canvass for the sample
census must follow (perhaps by a significant lapse of time) the canvass for the
basic census.

56. If all or part of the basic census is obtained by the compilation of data
from administrative records, then again the choice is between drawing the sample
before or after the data to be used in the census are received. Often an up-to-
date 1ist from which to draw a sample is not available until after the current
data have been received. Often this is so late that drawing and canvassing a
sample from the list becomes impractical. Therefore, sample data may not be
collected for this portion of the iniverse, especially if it is a small part of
the universe.

5T.  Regardless of how the sample is drawn and canvassed, the basic data (for
example, number of establishments and total receipts) will be available for both
the universe and the sample. Those data can be used to improve the sample

estimates by use of a ratio estimate of the form _XT X. In the above form Y

X
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is an estimate of some item available ifor the sample questionnaire onlyj; the
symbol X represents a correlated statistic obtained from the basic census; K‘
represents the same total as estimated from the sample. (The X chosen should
be that believed to be most closely correlated with the Y estimate.; For
example, suppose that Y' represents estimates of a particular commodity line
(e.g., clothing in department stores) and X represents total sales in depart-
ment stores. Then, a usually better estimate (i.e., Y") of sales of clothing
in department stores can be obtained from the estimate Y" = ZT X. The use

of this type of estimate has three advantages: x

(a) The Y" (ratio) estimete may have a lower variance than Y
(simple estimate) if there is sufficient correlation between
X and Y;

(E) The estimate can be used as a means of imputing non-resgonses
for the sample (Y) data. This assumes that the X (census total)
is complete;

(2) The procedure can be used to alleviate the effect of biases in
the sampling process, introduced by enumerators or from other
sources. This method assumes that the ratio of Y to X is the
same for the true population as for the impertfectly drawn sample.
While this is not necessarily true, it is often nearer the truth
than the alternative of assuming that the si vnle Y' is unbiased;

(g) If total receipts are broken down into components (such as
commodity-line sales), then tue sum of the components will add
to the total receipts in the basic census (provided that X
is made to equal Y' where the sum is taken over all commodity

components).
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In comnexion with adventages (b), (c) and (d) above, this procedure should

not be used to hide significant defects ot a sample census. 1f the X (simple)
values vary from the X (census) values more than could be reasonably expected
from sampling error, then users should be informed of the ratios 57 used, SO
that they know how much ccrrection of sampling biases and/or impuiation has
been accomplished by this procedure.

58. The following paragraphs discuss some principles of sampling which apply
- to both list samples and area samples. The first topic concerns the weighting
process. Other topics discussed, in order, are computation of the vesiances,
the rotation of samples, the use of ancillary information to reduce variances
and the perils of itrary weight reduction.

59. Weighting to produce simple unbiased estimates is always by the inverse
of the probabilities of selection. In the case of the area samples, the proba-
bility of selection is the product of the probability at the various stages.

In the case of a two-stage sample, this would be the probability of drawing
the primary sampling unit times the probability of drawing the segments within
the primary sampling unit.

€0. In the example given in paragraphs 29 to 31, the PSU was selected with a
probability of 1 in 10 and the segments within the PSU were drawn at a proba-
bility of 1 in 10. It is no coincidence that the over-all protability of 1 in
100 is equal to the pre-designated rate (P) of 1 in 100. The weight to be used
in this case is 100. If the area sample is drawn as recommended, then the
probability of selection (P) is uniform for all parts of the sample, and the
results are weighted by 1/P. (A sample where the weights are uniform is often
called a self-weighted sample.)

£1. In the case of the 1ist sample, the weight is the interval (Ih) used in

Lthe selection process (see para. A7) or 1, 47 taken with certainty.
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62. The simple unbiased (weighted) estimates are aiweys used either as the
t'inal estimates themselves or as the building blocks of the more complicated
estimates described below. They are al~o used ir che variance computations,
again either directly or as building blocks, if one of the more complicated
estimation procedures 1s used.

63. For designs recommended here (both area sample and list sample), the
variance of the simple unbiased estimate can be computed from the following

formula which is appropriate for any satratified sample:

R ‘n M, ' 2
LN (1-1,) Bl '12_1 (Ypy = ¥ ) (1)

In the above formula, h is the h-th stratum (of R total strata). Tn the area
sample each of the certainty PSU constitutes a separate stracum. 1In the non=
certainty portion of the area sample, each >f the original strata from which
two ultimate cluster draws were taken constitutes a stratum, regardless of
vhether these two ultimate clusters were drawn by creeting two substrata and
drawing one from each or by drawing the two ultimate clusters from the original
stratum (with or without replacemenﬁ).

In the 1list sample, each kind-of-business size cell from which an independent
saaple was drawn constitutes u stretum, and fh is the samp.ing fraction used,
the prcbability (or inverse of weight) used in the h-th stratum. Where the
collapsed stra.u. technique 1s used (i.e., where only one draw per substratum

has been made), Ph is set at zero. th is the simple weighted value of the

j~th repiication in the h-th stratum. 1In one-~stage sampling,

Y
hj
weighted value of the j-ih group of sample draws which were created in the

is the

sempling process. In multi-stage sampling, Y is the weighted vaiue of the

hj




J-th ultimate cluster in the h-th stratum whether the draws were actually made
from the strata or (as in the collapsed stratum method) by drawing one ultimate
cluster from each of two substrata.

The number of the group totals described above in the h-th stratum s m . In
the non-certainty portion of the arcu sample, m = 2 if drawn as recommended.

— ]
Yy, 1s the simple average of the YhJ canvass described above, that is:

L hj
=! o §
Ih " J m.h

If the estimate used is more complicated than the simple unbiased estimate, then
the variance is ca.culated from the same form as above but with U;J substituted
tor the Y;J describhed above, The U' are linea. combinations of the Y’ . The

hJ hJ

U;J for the particular complicated estimuces referred to below are given. For a
genaral method of computing the U;J for any complicated estimate, the reader is
referred to the hibliography; the method has been computerized in a program aveil-
able from the Pureau of the Census of the United States of America. Tais program
computes variances of complicated estimates with no more input than that required
to obtain the «stimate itself.
6k, Samples for recurring surveys of commercial establishments are often rotated
over time. There are two reasons for rotating such samples:

(g) To spread tl.e burden of reporting amon- more respondents;

(b) fo reduce the sampling error of the survey estimates.
65. The racommended periodic renewal of 1list samples to reduce ~amulative bias
(paras. 47 to L8) may accomplish the purpose of spreading the burden of reporting
without adding to the rotation of the sample. Since cumilative bias in an area

samp’ 2 18 a less severe problem, the sample renewals may be too infrequent to
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accomplish the desired spreading of the burden of reporting. Some additioral
rotation of the sample may be "ntroduced to accomplish this purpose.
66 . Rotation of the sample to accomplish variance reduction is rather complicated
and therefore carries the risk of additional bias. A non-rotating panel is recom-
meanded if there 1s any doubt about the ability to handle these complications pro-
perly. Folle ing are tlhie principles of a basic rotation plan. For more detail,
see the bibliogiraphy.
67. Using a limited number of rotating panels (called a closed set) over and
over again is recommended. This has two advantages over using a new panel for
each new reporting period:

(a) Tt costs a considerable amount ol money to prepare a ponel for

enumeration, whether it is a list panel or an area-sample panel.
By limiting the number of panels, we limit the initiai cosy;
(E) if we use & closed set of pane's, we can apply the large obser-
vation procedure described below which can te of considerable
value in reducing veriance.

68. A convenient number cf panels to be used in a closed set for a mounthly
survey is 12. This number is conveniert because one panel can be designated
the Jenuary »nel to be enumerated in January of every year, one the February
panel and so on through December. This means that the estimates for any month
of the year will be based on the sasme set of panels for all years.
6:9. This will improve the importsnt estimates of year-to -‘ear change because
of the year-to-year correlaticn which exists. If the initial co-ts are too
high for i? panels, then s smaller number can be used. If the number of panels
is 2, 5, 4 or ©, tvhe same panels will still be repcated each year; if 3 are used,
the same set of janels will be repeated each quarter. Of course, reduclrg L

nunber of panels in the get reduces somewhat the gains that can be made, but



even a set of as few as U panels would extract most of the variance gain available
from rotation.

T0. There are two different types of patterns of reporting that can be used with
a set of rotating panels. If two months of data can be obtained from each reporter
at each canvass, then the entire panel should be replaced the next reporting period.
To illustrate this, we will talk about the January panel of » set of 12 monthly
panels. In early February when the canvass would take place, if we can get the
respondent to supply both January and December information (for example, receipts
for these two monthsj, then we would drop the January panel completely for the
next canvass and canvass only the February panel. If, on the other hand, we could
ot obtain reliable information about December sales in early February, then we
would request only the January sales from the January panel. However, in order to
obtain sales from identical establishments, we would retain the panel for one more
month and ask for their February sales at the time of the canvass of the February
panel early in March. With this plan, we are canvassing each penel twice a year
instead of once a year. If we wanted to equalize canvass effort with the first
plan, then each panel could be only half as large.

T1. Obviously, the first plan provides more information per unit in the sample.
Using it, we can base our measure ¢f month-to-month change for identical establish-
ments on the entire panel instead of on half of it. However, the first plan in-
volves an additional bias hazard which is not trivial. The report obtained in the
current month is required to have the same expected value as the report obtained
in the previous month. We agair. use the month of January as an example. Two
reports relating to January activity will be obta’ned. One (the current report)

* '11 be obtained from the January panel immediately after t e end of that month.

Another estimate for the month of January will be obtained from the Februvary panel
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early in March. There are a mmber of reasons why the eypected walue of theae
reports may differ. First, if the reports come fr-wm records, the records for
Jarmary may be more complete by early March than they were in early February,
resulting in different reported levels of sales. Secondly, if the owners of the
establishment estimate the reports, they may well tend to report Janmiary sales

in each March according to business conditions at that time rather than according
to business conditions in January. And thirdly, it is very difficult to treat
births and deaths properly when two months are obtained in one canvass. For
example, suppose & business is operating in early February but is out of business
by early March. In an area-samrile enuneration, the enumerator would list the
establishment and record its sales for January as part of the canvass for the
January panel. However, if this establishment fell in the February panel, its
January sales would probably be missed, because the establishment would not be

in existence at the time of the canvass of that panel.

T2. In spite of the attracting gains of the first type of reporting pattern,

it should not be used until empirical evidence has been acquired that the reports
for the current and previous month have essentially the seame expected value. This
i1s especially true because the composite estimate described below magnifies what-
ever difference cxists in thec simple unbiasen thimates.

7. One method of redu.ing the variance of the level estimates with rotating
panels is to use the composite estimate, by which we use the information that

has been reported in the previous periods to strengthen the current estimate.

The form of the composite estimate depends on the type of reporting pattern. Fcr

the first type, the composite estimate which we will call Y

N (the subseript 1

refers to the data month being estimated) has the form:

-—



Y

" 1 "e

1]
Y, = (KY +K——— ¥, ) (2)
Y

in the above estimating form we will again assume that we are obtaining an
estimate for the month of January. In this case:

Y, = the composite estimate for month i (January)

Y = the single unbiased current estimate for the i-th month
(the simple unbiased estimate for Janmuary from the
January panel)

YI-l = the simple unbiased previous month's estimate for month
i-1 (the simple estimate for the month of December as
derived from the January panel). Note that the estimates

Y1 and Y;-l are therefore derived from the same pancl

Yy, the composite estimate for the previous month {December)
vhich was derived from the seme formula

K = a constant which deteranines the relative weight placed on
the two estimates being combined. It, in turn, depends on
the month-to-month cc.relation of the simple estimates
derived from the same panel. If we call this correlation

P the optimum K is 1l ~‘/ 1-op 2

(]

If K is set at 0.72, it will be optimum when P = 0.95 and will be near

optimum when o is near this value. VWhen P = 0,95, the variance cf the
"

composite estimate (Y1 ) will be about one third the variance of an estiuate

from a non-rotating sample of the same size.
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Th. If the second type of reporting pattern is used, we will have two simple

unbliased estimates available for the month of Jamuary (one from the Jam ary

ranel which we will call Y1 and one brought forward from the December panel
which we will call Y1 ). Note, however, that each of these estimates is based

on half-size panels. The composite estimate in “his case takes on the following

form:
"ne Yi ne [] "
EY K- !
Yi K '—-v-n'——- Yi-l + LYi + (1-K L)Yi \))
i-1

' 1"
4 and Y, , are from the same (December) panel while Y, is from

i
”e
the January panel. Y1 is the composite estimate as it was computea from a

Not: egain the Y

formula of this type for the month of December.

T5. The optimum constants (again in terms of month-to-month correlations of

identical panels) are:

1-/1- 902
K = e
o
(1-J1-°3)(-»)
L= 5
[o]

If the month-to-month correlation 18 &t the level of 0.95, these constants have
the fcllowing v Jduea: K = 0.72

L = 0.0k
76.  The composite estimate of level will have a variance a 1little less than
half that of a non-rotating sample of the game gize.
T7. While the variances of the level estimates are substantially improved by
a composite estimate of this type, the variances of the estimates of month-tc-mont

change worsen. For the firut type of reporting pattern with the assumed correlati
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and constants, the variance of the estimate of month-to-month change is increased
by approximately one third. The variance of this estimate is more than doubled
vhen it 18 necessa.v to use the second type of reporting pattern. 1t should be
pointed out that while the composit: estimate causes a loss in the estimates of
month-to-month change, these may be compensated for by the often very substantial
reductions that can be achieved thr- + h the use of the large observation procedure
described in paragraphs 84 to 87.

78.  Obviously the us: of rotating panels and the composite estimate procedure
are much more worth while 1f it is feasible to obtein two months of information
with each canvass (i.e., first type of reporting). If this is not the case, it
could well be that the complications of this system are not worth while.

T19. Variances for the composite estimate (formulas 2 end 3) are computed accord-
ing to the general rule in paragraph 63, that is, a substitute variable U;J is
produced for «ach sample draw in each stratum and this value is substituted for
the Y;J in the variance estimetion formula (formula 1). The form the U, takes

hJ
for estimates from the first type of form of composite esti.ate is:

' ' Yq '
Y)ng = Y1)y * (K)";i": U1-1)ng " Y(1-1)ng )

K 1s the generalized constant which we suggested setting at 0.72.

80. The symbols have tnc same neaning as in formula 2 except that the subscript
hj means that only weighted data from the j-th dr-w of the h-th stratum are in-
¢luded. Note, however, that the ratio _Z%__ is still computed “rom the over-all

totals. Y



RoM
81. It can be shown that the sum L L U(1)ny
h=l jal
" ]

i computed in formula 2. Therefore, the U(i)hj'a

are computed for each draw and are simply sumed to obtain the desired national

is exactly equal to the Vv

totals. It is also to be noted that this is an interactive process, i.e., tue

Uhj's computed for month i are used as part of the data input fox computation

or U','s for month i + 1.

hJ
82. For estimates derived from the second type of pattern (formula 3), the

Uhj's take the following form:

]
' Yi ’ " 1"t

+ K-y - (U(inl)hj = Yy 1) * (1-1(-1,)1((1)}1‘j (5)

i (K+L)Yi(hd) %ia

Yi)ny
83, The symbols have the same meaning as in formula % except that, again, the
subscripts hj mea.. that only weightel da!a from the hj-th draw are used. The
constants K and L have the values O.04 and 0.72, respectively, if the rulc-of-thumb
approximatious described in paragraphs 7% to 78 are used.

8k, (f a closed set of rotaiing panels is used, such as 12-month panels, &

large observation procedure can be used to reduce the weights of outliers in an
unbiased bashion. This procedure cuﬁ produce some significant variance reductions,
par“icularly for the month-to-montn ratic. 17his 4s important because the variance
of the month-tu-month ratio is increased by the use of the composit estimation
procedure, as indicated in paregraphs 73 to 78.

3s5. Again we assume 12 panels. The weight of any outlier can be reduced to

one twelfth of its original size ior any ectablishment that is above the cut-off.
To accomplish Lhis, of course, ti~- establistments must be onumerated every month
instead of once every 12 months;. This +will be an unbiased procedure, prcvided

that the estaoli shment w11l receive the seme treatment regardless of which of the

B



12 panels it happens to fall into. To ensure the same treatment, we use the
following procedure: Set a cut-off for each month of the year; for the i-th
month, we will call it Ci. This cut-off can be the same for all months of the
year, but 1f there is a definite seasonal pattern, it wor ' d be better to vary
the cut-offs approximately according to this pattern. The cut-o " should be

in terme of weighted values (of receipts or some other characteristic). The
optimum cut-off is best determined by empirical experimentation with actual date
as soon as they are avallable (under fixed cost conditions) but, as an initial
approximation, it is suggested that the cut-off be set at a l=vel equal to five
times the expectel’ average weighted monthly sales from the sample.

86. Once the cut-offs have bteen determined, the weighted values for each
establisiment in a given monthly panel are comparei with the cut-off for that
particular month. If the weighted receipts are above the cut-off for the appro-
priate month, the establishment is placed on a "potential large observation"
list. After this has been done for all 12 panels, the entire potential large
observation panel is canvassed for the missing 11 months of receipts data. If
the receipts are above the cut-off for all of the 12 months, the estabiismment
qualifies for the "permanent large observation" panel and is surveyed for every
panel, its weight being divided by 12.

87. If the large observation procedure is used in conjunction with the com-
posité\estimate procedure, no changes need be made in the form of the Uhj

used for variance computation. The weighted values from this panel should be
included in all the simple unbiased Y values shown (both Y and Y" values'

88. If an area sample is being used, it is unlikely that the non-certainty
PSU will be rotated on a frequent basisz. The rotation of the area sample is

likely to involve only the rotation of sets of segments within PSU. 1In this




case, the same formulas and procedures are used but only the within 1SU
component of the variance will be affected.
89. Often ancillary information, such as employment, payroll and so on,
reported in recent tax records. or data on receipts or other statistics
reported in a recent census, can be used to improve the current estimater .
In order to be useful, these data must be available for the universe and it
must also be possible to evaluate them for the sample that was dra.m.
90. The recommended estimation form for utilizing this ancillary information
is: '
L Yh ,
Y, = 1!;‘.1 *x:—- X, (6)
where Yé is the adjusted estimate, Y; i1s the simple weighted current estimate,
x; is the weishted sammple estimate of the correlated variable (Hh being the
universe total of this varisble) and h is the h-th of L major kind-of-business
clesses at the national level. (Note that the h classes here may represent
combinations of the R strata used in the selection process.)
91. The following observations are made about this estimeie:

(a) In general, if the correlation between X and Y exceeds 0.5,

Y, will have a lower variance than Y (the simple estimate);

(b) The L kind-of-business classes for which ra o estimates are
made should have reasonably stable estimates of X; (1.e., &
coefficient of variation of 15 per cent or less). Classes

that do not meet this requirement should be combined with other

clagses;
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(c) If the data represented by the symbol X were used in the
stratification and sempling processes, there may be little
additional gain from the ratio estimates;

(g) If this form of ratio estimate is used, the form of the U

hJ
used in the variance formula beche Uﬁj = hy " R;th where
R, 18 the appropriate ratio of Y, to X, in formula 6.

(e) Where the area sample is used, data for the correlated
statistics are usually not available at the segment level.
In this case, the X;J'n will be weighted PSU totals and will
affect only the between-stratum component of the variance;
(£) If the composite estimate is used to reduce the within PSU
" variance of an area-sample design and the ratic estimate is

used to reduce the between PSU variance, then the resulting

114
estimate (which we will call Yo ) would take the following

form: "
1" L Y
Ya)r = & J'lzl,xh (7)
h=l

Yz;)h is the couposite estimate described in paragraphs 73 to
78 for the h-th major kind of business, xg is the estimate for
the h-th major kind of business for the ancillary statistics
obtain.. from weighted PSU totals for the h-th kind of business
and xh is the universe total of the statistic for the h-th kind

of business.



92. If the above estimate is used, then the U;J value used in the variance
11]

formula (we will call this UﬁJ) will have the following value:

Uy = Uny — Rifng (8)

In the above formula, U;J has the same value it has in formula 4 or 5, depending

on the type of rotation, R 1is the appropriate Y(1)n ~ Fablo for the hy-th

*h
draw and XQJ is the weighted PSU total for the hi-th ultimate cluster.
93. A note should be inserted warning asgainst large-scale arbitrary reduction
of the weights of ocutliers in any type ox' sample. This is a great temptation in
a sample of establishments, because an establishment (or enterprise) can become
very large between the time it is subjected to sampling in a list sample and
the time it is enumerated. Also, it is possible for very large establismments
to appear in the area sample, since establishments are not stratified (except
for a pussible certainty 1ist). For example, suppose a large department store
apreared in the sample for city A with a weight of 100. Since city A is a city
of moderate size, it is known thet there could nct be 100 department stores in
that city. Therefore, the temptation is to reduce arbitrarily the weight
(probably to 1). This would probably be the correct action to take if the sole
purpose of the survey were to estimate department stores in city A. However,
the over-ell national total i1s usually of much greater importante and in this
universe there could gasily be 100 or more outliers of this type. To eliminate
this case or reduce its weight would produce a significant underestimate.
ok, The fact is that there !s no way to tell from the sample itself whether
extreme cases are over-represented or under-represented in the particular sample.

Usually, information available outside the sample is too limited to permit thise




Judgement at the over-all level. Therefore, arbitrary weight reductions should

be nade very sparingly, since only & few such reductions can procuce a significant
downward bias.

95. The large observation procedure described in paragraph 86 is a method for
reducing the weights of outliers in an unbiased fashion and can be of consider-

able importance in surveys where outliers present a major problem.

Note: The discussion above is specifically directed and mainly limited to
practical techniques for applying sampling in distributive-trade surveys. It
would be valuable to read also the documents on sampling listed in the biblio-
graphy which give some other methods that may be useful and discuss some related

issues that are not covered here.
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