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Introduction

This article describes the development of the Annual Business
Inquiry (ABI), a new integrated survey of employment and
accounting information from businesses and other establishments
in most industry sectors of the economy. The ABI replaces the
following annual survey systems:

« Annual Employment Survey (AES)
« Annual Censuses of Production and Construction
(ACOPI/C), which include the Purchases Inquiry (PI)
« The six annual Distribution and Services (DSI) inquiries,
viz:
Annual Wholesale Inquiry
Annual Retail Inquiry
Annual Motor Trades Inquiry
Annual Catering Inquiry
Annual Property Inquiry
Annual Service Trades Inquiry

The ABI was first conducted in respect of the year 1998 and results
for that year started to become available in February 2000.

The project has been managed by the Office for National Statistics
(ONS) in close consultation with other government departments,
including the Department for Education and Employment (DfEE),
the Department of Trade and Industry (DTI), H.M. Treasury, the
Scottish Executive, the National Assembly for Wales and the
Northern Ireland Office. There has also been consultation with
representatives of Local Authorities. A Steering Group and several
lower level working groups were set up to ensure good user
consultation and effective project management.
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In addition to the restructuring and integration of inquiries, major
improvements in methodology have been implemented in a
standardised way across the ABI. The ABI is expected to provide
more coherent and consistent annual industrial statistics covering a
range of variables for the whole economy. Various outputs from the
ABI will help to improve the quality of the national accounts. In
particular, it will contribute to the current price Input-Output annual
Supply and Use Tables and the benchmarking of household final
consumption and gross fixed capital formation, all of which improve
the measurement of Gross Domestic Product. Also, the quality of
“per head” type statistics, for example output per head will be
improved considerably.

Background

In 1996, the Office for National Statistics (ONS) began work on a
project to integrate a range of its annual inquiries into a single system
known as the Annual Business Inquiry. The objectives of this project
are described below, but possibly the most important was a desire
for greater consistency and simplicity to be achieved by replacing a
wide range of inquiries by a single integrated system.

The development of the ABI took place against the background of
two significant developments in business statistics:

« The successful implementation of the Inter-departmental
Business Register (IDBR) during 1994 and 1995. This laid
the foundation for a more integrated “whole economy” inquiry.

. The introduction by Eurostat (the Statistical Office of the
European Communities (EC)) of a new EC Regulation on
Structural Business Statistics (SBS) which extended the data
requirements of earlier EC Directives in a number of ways.
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In particular the SBS regulation covered the Services sectors of the
economy for the first time. The regulation contains requirements for
data from 1995 onwards. However, there is also provision for a
transitional period during which Member States could request
derogations from the regulation. This transitional period covered the
years 1995 to 1998 inclusive so that the full requirements of the
regulation effectively come into force for the 1999 survey year.

The systems replaced by the ABI are listed in the introduction above.
The Annual Employment Survey collected information on number
of employees (with a four way split between male/female, full/part
time) and industry classification according to the Standard Industrial
Classification, SIC (92). These data were collected separately for
each site used by businesses in the survey sample. The AES (which
began in 1995) was used primarily for the annual estimates of
employee jobs made in September each year and itself replaced
earlier censuses of employment which had been carried out less
frequently in earlier years. The data obtained from the AES also
provided important information for the updating of the business
register (IDBR), particularly with regard to the internal structure of
enterprises, the so-called “local units” or individual sites at which
enterprises operate. Such information is important in producing
regional or other geographical analyses of business data.

The Annual Censuses of Production and Construction and the Annual
Distribution and Services Inquiries were sample surveys collecting
annual accounting information from businesses, usually in more detail
than is obtainable from company accounts. The Annual Census of
Production also collected some data on employment, though on a
slightly different basis to the AES. The accounting data obtained
from these surveys is used for a variety of purposes. One of the
most important is the estimation of Gross Value Added which is
used in the National Accounts for the estimation of Gross Domestic
Product (GDP). The Purchases Inquiry was a subsample of the
ACOP sample from which was collected more detailed information
on the breakdown of purchases of goods and services by businesses.
Approximately one fifth of industries in the Production sector were
surveyed each year on a rotating five-yearly basis.

Objectives of the ABI project

The objectives of the ABI project can be categorised under four broad
headings:

. Consistency, standardisation and improved methodology
« Meeting international requirements

« New analyses, especially in the Services sectors

« Quality assessment and improved maintenance of the IDBR.
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By combining the collection of employment and accounting data into
the same survey the validity of productivity measures is improved
since value added and employment are estimated on a consistent
basis. The lack of comparability between employment and value
added had been a serious problem with the previous systems. The
integration of industry sectors into one survey avoids the problems
of omissions and double counting which were previously possible.
A common methodology is also applied across all industry sectors,
including standardisation of definitions. Also, the ABI has UK
coverage as required for the National Accounts and Eurostat whereas
the AES did not cover Northern Ireland.

The EC SBS Regulation set additional requirements which are largely
being met by adding questions to the 1999 ABI. The Regulation
also requires the use of standard definitions for international
comparability. A set of standard analyses is also specified and has
been adopted for the ABI. These analyses include regional and size
breakdowns as well as the more traditional industry analyses. Many
of the EC requirements as well as other analyses available from the
ABI system cover all industry sectors, including services. In particular,
regional analyses of value added in the service industries will become
available. In addition to the SBS regulation, ABI questions and
definitions have been put on a basis consistent with the requirements
of the EC regulation on the European System of National Accounts
(ESA95).

As will be explained below, a second inquiry known as the Annual
Register Inquiry (ARI) has been developed in parallel with the ABI.
The ARI serves the purposes of annually measuring various aspects
of register quality and also improving the updating of the register
and consequently its quality. It is designed in such a way as to meet
the requirements for register updating laid down in the EC Business
Registers Regulation and provides information on size (measured
by employment), industry classification and location of both complete
enterprises and the individual sites at which they operate (local units).

Structure of the ABI system

Figure 1 below shows the relationships between the previous
systems and the ABI and ARI.
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Employment data are now collected along with accounting data in
ABI and the sectoral inquiries ACOP/C and DSI are merged. The
ABI form is in two parts, one dealing with employment data (ABI/1)
and the other with accounting data (ABI/2). The employment data
relate to a December reference date and both parts of the form are
despatched around the end of the year. The main reason for splitting
the form into two parts is that the employment data are available
from businesses much earlier than their accounting information. Data
collection for ABI/1 is closed down at the end of March of the following
year whereas the closedown for ABI/2 is about six months later in
order to allow businesses to provide information from their own
annual accounts (which can be up to the year ending fifth April). The
early return of the ABI/1 part of the form allows publication of
employment estimates to follow a timetable similar to that which has
existed for the AES. Another reason for using a two-part form is that
employment information and accounting information are often
provided by different parts of an organisation and the two sections
of the form can be addressed to different individuals.

The sample size of ABI/1 in 1998 was approximately 78,500
enterprises. ABI/2 is a subsample of ABI/1 in which some of the industry
sectors are not covered and has a sample size of approximately 75,000.
ABI/1 covers divisions 2-93 inclusive of SIC(92) - i.e. all divisions
except Agriculture, Private Households with employed persons and
Extra-territorial organisations. In 1998 ABI/2 covered the above
industries except for divisions 2 (Forestry), 5 (Fishing), 65-67 (Financial
Services), 75 (Public Administration) and the public sector in Education
(division 80) and in Health and Social Work (division 85). Doctors,
dentists and charitable organisations in division 85 were also omitted.
Itis expected that the industry coverage of ABI/2 will be expanded in
future years (e.g. SIC divisions 2 (Forestry) and 5 (Fishing) are being
covered in the 2000 ABI/2).

The Purchases Inquiry has been retained as a sub-sample of ABI/2,
the additional questions on purchases detail being added to the
ABI/2 forms for the relevant industry sectors. A phased expansion of
the Pl is taking place. Current plans are to expand the industry
coverage each year until all ABI/2 industries are covered every year
from 2001 onwards. This is a major development being undertaken
as part of a package of improvements to economic statistics agreed
with H.M. Treasury and Bank of England. The industry coverage of
the Pl in the transitional years is planned to be as follows:

o 1999 - All production SICs plus 44 distribution and services
classes/subclasses

« 2000 - All production, and over two thirds of distribution and
services SICs

» 2001 & after - All production, construction, distribution and
services SICs.

As mentioned above, the introduction of the ABI has also been
accompanied by the development of another inquiry, the Annual
Register Inquiry (ARI) which began operation in July 1999. The ARI
subsumes previous register proving activity and also replaces the
AES in updating the local unit structures of enterprises and is
designed for this latter purpose rather than for the direct measurement
of employment. Large enterprises are covered every year and
medium sized enterprises (20-99 employment) every four years.
Below the employment threshold of 20 there is no systematic proving
of enterprises due to the very large numbers of such businesses.
However, part of the ARI sample is allocated to quality assessment
of various register characteristics (especially industry classification).
Another part of the sample is available for targeting, on an ad hoc
basis, areas of the register where quality problems are known to
exist. The ARl is thus a very flexible tool for updating the IDBR and
for assessing and improving its quality. Approximately 400,000 local
units in 68,000 enterprises are covered. The ARI has to date been
treated as an annual inquiry. However, in future, it is planned to
spread the workload more evenly by designing the sample so that
four quarterly despatches of forms are made.

Outline Project Timetable

The phased introduction of the ABI system is represented by the
outline timetable below. The dates shown here are the survey years
to which the data relate and not the dates when results become
available.

. 1996 AES, ACOPIC, DSI

. 1997 AES, modified ACOP/C and DSl for parallel run

. 1998 AES, ABI

« 1999 ARI, ABI (with full EC requirements)

The first changes were made for the 1997 inquiries. The ACOP/C
and DSl inquiries were modified to collect employment information
on a basis which would be comparable with the AES for 1997. In the
case of ACOP/C this meant an extension of existing employment
questions and a change in definition from a year average figure to
one at a given reference date. The same questions were introduced
into DSI which had not previously contained questions on
employment. The purpose of these changes was to meet the
requirements of customers for a parallel run of the ABI methodology
against that of the previous systems. The ABI results and analysis
software was written for first use on the 1997 data even though the
data were collected via the previous survey systems. The parallel
run was intended both to evaluate the new methodology and also to
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estimate any discontinuities introduced in time series by making the
methodological change.

Other changes made in 1997 included a move in DSI from the use
of turnover to the use of employment for size stratification of the
sample design, putting DSI on the same basis as ACOP/C and the
filling of some minor gaps in the industry coverage of ACOP/C and
DSI. Some work on the quality of the IDBR in these industries was
undertaken to support this extension of coverage. Additionally, the
data collection software for ACOP/C was brought into line with DSI
which already used standard data collection software.

A further change made in 1997 was the introduction of a question
on retail turnover in all industry sectors. The purpose of this is to
capture retail activity outside of the retail sector, this being required
for consumers’ expenditure estimation within the national accounts.
The previous method of measuring such activity was to maintain on
the register so-called “retail carry-in" units. These were parts of non-
retail enterprises which by one means or another had been identified
as having retail activity. Such units were sent a shortened version of
the DSI retail form even though the enterprises to which they
belonged would also be sent other forms appropriate to their industry
sector. This practice was continued for 1997 alongside the use of
the new retail turnover question, again for parallel run purposes.
The use of the retail carry-in units ceased in 1998 as it was felt that
the new arrangements gave a more complete picture of retail activity.

The ABI was introduced for the 1998 inquiry year and completed
the integration of the ACOP/C and DSI systems. This involved a full
review of sample design, form types, questions and definitions with
the perspective of a single system rather than a set of separate
sectoral inquiries. The AES was retained for 1998 alongside ABI to
provide a more complete parallel run for the employment questions.
ABI/1 has the same industry sector coverage as AES, whereas
ACOP/C and DSI had the narrower sectoral coverage associated
with ABI/2 and so could not provide a full parallel run.

The transition to the new ABI and ARI systems was completed for
the 1999 survey year with the launch of the ARI in July 1999 and
the addition of extra questions to the 1999 ABI to meet the full
requirements of the SBS Regulation. The expansion of the
Purchases Inquiry will not however be complete until 2001 as
described above.

The adoption of estimates of employee jobs from ABI/1 in preference
to those obtained from AES was complicated by the fact that 1998
ABI/1 estimates were significantly higher than those obtained from
the 1998 AES. The difference was of the order of 500,000 — 750,000
and an extensive research programme was needed to establish the
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reasons behind this difference before the ABI/1 data could be adopted
as the official estimates of employee jobs. The 1998 and 1999
ABI/1 employee jobs estimates will be published in April 2001. An
article in the September 2000 edition of Labour Market Trends
described the reasons behind the discrepancy and gave more details
of the schedule for launching ABI/1 employee jobs estimates and
revised back data.

Form Types, Questions and Definitions

In the run up to the launch of the ABI at the end of 1998 a thorough
review was undertaken of all form types to be used, the questions
they contained and the definitions of those questions. This was
undertaken in consultation with national accounts customers to
ensure consistency with ESA95 requirements.

An attempt was made to minimise the number of form types while
also maintaining form content which would appear relevant to the
businesses which received the forms. The form types are customised
for industry sectors and sub-sectors and in 1998 there were 3 basic
form types for ABI/1 and 21 for ABI/2. In addition, for each basic
form type there is usually a short form equivalent which collects
information on the main totals but not the more detailed breakdowns
which appear on the basic form types. Short forms are used to reduce
the burden of form filling on businesses. In ABI/2 a proportion of
businesses in the sample receive the short form, this proportion
increasing as the size of businesses becomes smaller. The
businesses receiving the short forms are subsampled randomly from
the total sample in each stratum. In ABI/1 a different approach is
taken, the short forms being used for businesses which have also
been sampled for the ARI or the fourth quarter short-term employment
survey and also for all Northern Ireland businesses. (Special
arrangements, described later, have been agreed with the Northern
Ireland Office for the production of Northern Ireland employment
estimates from ABI). Imputation methods are used to expand the
information on short forms to the detailed breakdowns required for
analysis.

The main questions asked in ABI/1 are the number of employees
with a four-way split between male/female, full/part time (as in the
AES) and also the number of working proprietors/partners and the
number of other unpaid workers (e.g. family workers) as well as
total employment which includes all of the above. Also the definitions
used are consistent with the AES definition of employees. The
questions relate to a reference date in mid-December and for
comparison with AES (which uses a September reference date) and
for estimation of the year average, data from the monthly and
quarterly employment and turnover inquiries are used to convert
from one basis to another.



The ABI/2 forms in general contain many more questions than
ABI/1 and the range of questions is more variable across industry
sectors. However there is a core set of questions covering turnover
(i.e. sales of goods and services), employment costs, purchases of
goods and services, taxes and subsidies, inventories and capital
investment which occur on nearly all form types. The basic form
types also tend to contain more detailed breakdowns of these
aggregates. Definitions of these quantities have been reviewed and
standardised. In general the definitions used are now consistent with
the requirements of the SBS Regulation which in turn are usually
consistent with the European System of Accounts (ESA).

Additionally, ABI/2 contains a number of “filter questions” which are
used to identify businesses with particular types of activity so as to
improve the sampling frame for other more detailed inquiries. Filter
questions for Research and Development activity and International
Trade in Services have been included and questions on E-
Commerce are planned for the ABI 2000 forms.

Analyses Available
The table below summarises the range of analyses potentially

available from ABI, subject to considerations of accuracy and
confidentiality.

Collected Derived Analysed by
Employment Gross Value Added  SIC Industry
(GVA)
Turnover Total Output Geography
Employment Costs ~ Operating Surplus  Size (Employment
or Turnover)
Purchases GVA/Turnover Legal Status
Taxes/Subsidies Labour Productivity ~ Country of
Ownership
Inventories Unit Wage Costs Time (i.e.time
series)
Investment Inventory Ratios

Investment Ratios

For most of the main variables collected, breakdowns are also
available. For example, employment costs are subdivided into wages
and salaries, pension contributions, social security contributions and
redundancy payments. The breakdowns available for turnover vary
by industry sector and in the retail sector there is a detailed
breakdown by product. In addition, the Purchases Inquiry provides
considerable purchases detail for the industries it covers.

A number of important variables can be derived from the data
collected, notably gross value added and total output, both at basic
prices, operating surplus, labour productivity and unit wage costs.
Both the collected and derived variables can be analysed by a
number of other variables mostly taken from the IDBR. In addition to
analyses by SIC industry and size, businesses can be classified
and analysed by country of ownership and by legal status (i.e.
whether they are companies, partnerships, single proprietor
businesses, public corporations, non-profit making bodies, central
or local government). Geographical analyses are also possible
according to the EC NUTS hierarchical classification system. NUTS
has five levels in the hierarchy which approximately follow the
organisation of local government:

NUTS1
NUTS2
NUTS3
NUTS4
NUTS5

Region

Group of Counties or Unitary Authorities
County or Unitary Authority

District or Unitary Authority

Ward

In addition to the above it is also of course possible to compare
different years and build up time series as required.

Dissemination of ABI data

The first preliminary results of the 1998 ABI/2 were published in a
News Release in February 2000. This publication timetable will be
accelerated in future years. For the 1998 ABI/2 other publications
follow the same form as in earlier years (i.e. sector reviews for the
distribution and services sectors and a summary volume for the
production and construction sectors). More detailed results will be
available on the Internet (via ONS' StatBase®). In addition it is also
possible to obtain customised analyses on payment terms via ONS’
Data Analysis Service.

For the 1999 inquiry a review of publications is taking place. In
addition to new printed publications, the CD-ROM product PacStat
may be extended to cover all ABI/2 industry sectors. In the slightly
longer term the Annual Respondent Database (ARD) may also be
extended to all ABI/2 sectors. The ARD provides longitudinal data
for individual businesses and is available for use by external
researchers subject to a confidentiality undertaking.

ABI/2 results will be reflected in the national accounts according to
the following timetable. The 2000 Blue Book and Input-Output Annual
Supply and Use Tables published in August 2000 incorporated the
growth rates from the 1998 ABI/2 data and the 1997 ABI/2 parallel
run data as input to the balancing and setting of annual current price
GDP for 1998. The 2001 Blue Book and Input-OutputAnnual Supply
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and Use Tables to be published in September/October 2001 will
incorporate the correct levels from the 1997 ABI/2 parallel run and
the 1998 and 1999 ABI/2 data. The pre-1997 data will be linked onto
1997 using appropriate link factors and included as part of a larger
package of revisions to the national accounts.

Plans for the publication of ABI/1 data have been set out in an article
in the September 2000 edition of Labour Market Trends. ABI/1 results
together with derived statistics on productivity and the claimant count
unemployment rate will be made available in April 2001 on the day
of the Labour Market Statistics First Release. Both 1998 and 1999
ABI/1 results will be published along with revised back data for earlier
years. Subsequently ABI/1 results will appear within the quarterly
workforce jobs series in the Labour Market Statistics First Release,
and, in more detail, in Labour Market Trends. ABI/1 data (and derived
results using ABI/1 and ABI/2) for 1998 will not be published before
April 2001.

Future Developments

In addition to the continued development of the Purchases Inquiry
section of ABI/2, three further areas of work are planned:

« Further refinements in form types and questionnaire design

with a view to reducing the compliance burden, especially
for small businesses.
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Investigation of whether the accuracy of employment
estimates could be further improved by using Pay-as-you-
earn (PAYE) data as auxiliary information in estimation.

Research into a better method of outlier treatment (see
methodological annex), especially with a view to using a two-
sided rather than one-sided method.

Contacts
ABI/1 James Partington
ONS, Room 249, East Lane House, East Lane,
Runcorn, Cheshire. WA7 2DN.
Tel: 01928 792545
E-mail: james.partington@ons.gov.uk
ABI/2 Andrew Walton

ONS, Room 1.459, Government Buildings,
Cardiff Road, Newport. NP10 8XG.

Tel: 01633 812945

E-mail: andrew.walton@ons.gov.uk



Annex

Methodological Aspects of the ABI

Sampling and Data Editing

The ABI is sampled from the population of reporting units on the
IDBR. A reporting unit (RU) is usually a single complete business
but in some cases arrangements have been made with businesses
to collect data either for several businesses combined or for parts of
businesses of heterogeneous nature. Each RU on the IDBR also
consists of one or more local units (i.e. individual sites) at which it
operates. Local units are particularly important when considering
any kind of geographical analysis.

The sample size of ABI/1 in 1998 was approximately 78,500. The
ABI/2 sample size is slightly lower at about 75,000 because of the
industry sectors not covered. Sampling is done for ABI/1 and the
ABI/2 sample then automatically results by excluding the appropriate
industry sectors. The sample design is a stratified random one with
three stratification dimensions. Strata are defined in terms of:

« sixemployment sizebands (1-9, 10-19, 20-49, 50-99, 100-
249, 250+).

« region (viz: England & Wales combined/Scotland/Northern
Ireland).

o SIC industry.

Within England and Wales industry stratification is at 4 digit SIC
level. Within Northern Ireland it is at 2 digit SIC level and within
Scotland at a hybrid 2/3/4 digit level. All stratification variables are
taken from the IDBR. Special arrangements have been agreed with
the Scottish and Northern Ireland Offices to allocate larger than
proportional sample sizes to these two regions (viz: 9,000 and 3,000
respectively).

Subject to the sample size constraints above, the sample has been
allocated to strata using the Neyman optimum allocation method
which minimises the expected variance of total turnover over all
strata. This results in the strata corresponding to the largest
businesses being completely enumerated in all industries. In most
cases some of the strata in sizebands below this are also completely
enumerated. In addition, cases with high register turnover and low
register employment (defined as £50m or greater turnover and less
than 10 employment) are also completely enumerated. This provides

a limited form of stratification by the turnover variable and significantly
reduces the expected variance of estimates derived from the sample.
In 1999 this procedure was extended to provide complete
enumeration of all businesses with high register turnover regardless
of their register employment.

Below the threshold for complete enumeration, the sample is rotated
as follows. Businesses with less than 10 employment are completely
replaced each year. Businesses with employment from 10 up to the
threshold for complete enumeration are given a rotation rate of 50
per cent (i.e. half are replaced each year). This system of rotation is
designed to spread the form filling burden on businesses while
retaining a reasonable degree of matching of the sample between
consecutive years which improves the accuracy of estimates of
change between years.

A variety of credibility checks is applied to data received from
businesses and an attempt is made to correct or confirm data failing
these checks. In addition checks are carried out against data received
from the same businesses by other ONS inquiries (in particular, the
monthly and quarterly turnover inquiries and PRODCOM). At present
this form of checking is limited by resource constraints to businesses
with 250 or greater employment.

National Analyses

Data obtained from the sample are grossed up to the population of
the IDBR using the combined ratio estimator, which is similar to the
standard ratio estimator except that strata corresponding to different
sizebands may be combined if the sample size would otherwise be
too small. This estimator makes use of register auxiliary variables to
improve the accuracy of estimation. The auxiliary variable used in
grossing the employment data in ABI/1 and the employment costs
data in ABI/2 is the IDBR employment. For all other data in ABI/2
the auxiliary variable used is register turnover. The choice of auxiliary
variable was determined by examination of the size of expected
sampling errors using different auxiliary variables.

In order to improve the robustness of the above estimator a procedure
for dealing with atypical observations (outliers) has been adopted.
This consists of creating additional post-strata into which the outliers
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are placed as though they had been completely enumerated at the
sampling stage (they are also removed from their “natural” strata).
The criteria for marking businesses as outliers have been determined
empirically so as to provide robust estimates. In ABI/1 a business is
treated as an outlier if the ratio of its reported employment to its
register employment exceeds 20. In ABI/2 a business is treated as
an outlier if either it is an outlier for ABI/1 or if the ratio of its reported
turnover to its register turnover exceeds 50. If a business is marked
as an outlier it is treated as such for all variables collected in the
survey.

Another aspect of the grossing methodology is the way in which
births and deaths are treated. The issue to be addressed is one of
time lags from the birth or death of a business and this event being
recorded on the IDBR. This is usually several months. Some births
which exist in reality will not therefore be part of the register population
at the time of inquiry selection. Also some of the units selected will
turn out to be dead. Inferences could be drawn about the number of
unrecorded deaths in the population from sample information but
the same is not true of unrecorded births.

The ABI uses the method applied in nearly all ONS inquiries which
gross to the IDBR population. This consists of assuming that the
smaller unrecorded deaths are counter-balanced by an equal
number of unrecorded births and that the larger unrecorded deaths
are not compensated for at all by unrecorded births. In the case of
the ABI a threshold of 50 (in all industries) for the IDBR employment
has been set to distinguish large from small deaths. The above
assumptions are known to be imperfect because of differences in
the balance of births and deaths between industries and also over
the economic cycle. However there is little information available at
present to improve on the above and no clear evidence of systematic
bias.

The extent of the sampling error which can be expected with the
above sample size/design and associated estimator is as follows.
The coefficient of variation of the estimate of total employment across
all industries is about 0.4 per cent and the coefficient of variation of
total value added across all industries is about 1.5 per cent. This
means that the 95 per cent confidence interval for total employment
is +0.8 per cent and the 95 per cent confidence interval for total
value added is +3 per cent.

Local unit apportionment

Since the data collected in ABI is for reporting units (usually complete
enterprises), the first stage in any analyses at sub-national level is
to apportion reporting unit data across the local units (LUSs) within
the reporting unit. This apportionment is carried out by modelling
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the ratio R =X divided by register employment for each variable of
interest X. The model is in two parts. Firstly, the probability of a non-
zero value is assumed to be given by a logistic linear model with
independent variables register employment sizeband, register SIC
and register region code. Secondly, given a non-zero value, R is
assumed to follow a log-linear model with the same set of
independent variables as for the logistic model. The parameters
estimated for these models are then used to derive proportions for
each local unit (adding to unity across all local units in a reporting
unit) which determine the apportionment of the reporting unit total
across the local units.

The models are fitted to the reporting unit data and then applied to
local units to conduct the apportionment (the independent variables
being available on the IDBR for both reporting units and local units).
In order to make this switch from reporting unit to local unit as reliable
as possible, the larger reporting units were excluded from
consideration in fitting the model (in fact, only reporting units with
less than 100 employment and less than 3 local units were used to
fit the model).

The modelling process also required decisions concerning the most
appropriate degree of aggregation of sizebands, SIC codes and
region codes for use as independent variables. It was decided to
work at as high a degree of aggregation as possible without sacrificing
a significant degree of “goodness of fit” of the model. This has led to
the following groupings which have been used for all survey variables:

« Employment Sizebands: 1-2, 3-4,5-9, 10-19, 20-49, 50-
99, 100-249, 250+.

« Industries: 2 digit SIC for the logistic model and 3 digit SIC
for the log linear model

« Regions: NUTS2 level

For the questions on employees in ABI/1 (i.e. total employees and
the 4-way split) there are other data sources which may be used to
apportion from RU to LU level, viz: the ARI in Great Britain and the
2-yearly Censuses of Employment in Northern Ireland. The
information on local unit distribution of employees from these sources
is potentially better than that obtained from the above modelling
process and so is used in preference to modelling where possible.
The use of this approach is however limited to the 5 variables referred
to above and to ABI reporting units which are also presentin ARI or
the NI censuses.

Sub-national Analyses

Sub-national analyses of ABI data are obtained by a combination of
conventional and synthetic estimation methods. At high levels of



aggregation conventional estimation is used, while at lower
aggregation levels conventional methods are supplemented by
synthetic estimation using IDBR data. These procedures are
described below.

A post-stratification of all local units in the RU sample and population
is used. The post-stratification variables are the LU region, the parent
RU sizeband and the parent RU SIC industry of the LU. The parent
RU sizeband is the same as is used for stratification in national
analyses. Otherwise the aggregation levels are LU NUTS1 region
and 2 digit parent RU SIC, except that some miscellaneous
aggregation of post-strata (both in terms of region and SIC) is
necessary to provide adequate sample sizes. The estimator used is
the standard (uncombined) ratio estimator with register LU
employment as the auxiliary variable.

The use of a different post-stratification for sub-national analyses to
that used for national analyses gives rise to a problem of consistency
between national and sub-national results in so far as the total of all
regional results for the UK may not equal the UK value obtained
from the national estimation system. To overcome this problem
scaling factors have been introduced for each survey variable. These
are applied to the weights arising from the sub-national estimation
system and are set so as to ensure that additivity as described above
is achieved. Furthermore, it has been agreed with the Northern
Ireland Office to constrain ABI results for the 5 employee variables
for Northern Ireland to the values obtained from the Northern Ireland
December Quarterly Employment Survey which has a high coverage.
The constraining is conducted at the level at which the NI results
are published (viz. 2 digit SIC), and requires the introduction of
additional scaling factors for these 5 variables. Finally it should be
noted that totals and other forms of derived variables are calculated
after grossing up the sample data and are not grossed separately in
the sub-national system as this would give rise to another form of
non-additivity or incoherence.

In principle the above methodology will provide estimates for any
required sub-population (or domain, in the terminology used below),
including very small areas such as local authority wards. However,
in practice, the sampling errors for very small domains are extremely
large. Also some domains will contain no sampled units so that the
resulting estimate for them will be zero. Although a zero estimate
may be within sampling error expectations, it is presentationally
troublesome since it may be known in advance that the correct
domain estimate should be greater than zero.

It is not therefore realistic to use this estimation methodology for
very small domains and a set of “minimum domains” for which it
may be used has been imposed. These minimum domains are two-
dimensional in the sense that they are defined in terms of a given
level of SIC disaggregation and a given level of geographical
disaggregation, each of which may be different for any particular
minimum domain. The minimum domains have been defined taking
into account both the sampling error associated with them and their
sample size in terms of the number of local units they contain.

Below the level of minimum domains a form of synthetic estimation
is used to obtain the required estimates. Essentially, if a domain is a
subset of a minimum domain, estimates for it are obtained by pro-
rating on the basis of the total register employment of the domain of
interest and the total register employment of the minimum domain.
Sampled units are removed before prorating and added back
afterwards. If a domain straddles two or more minimum domains it
is split into smaller domains which do not cross minimum domain
boundaries. These are then estimated separately and the results
added. The use of synthetic estimation for very small domains means
that estimates of error are not available. Sampling error does not
increase beyond minimum domain level, but other forms of error
may be introduced and these are not quantifiable.
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